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© ACTIVE OXYGEN INHIBITOR. 

@ An active oxygen inhibitor which contains an azole derivative represented by general formula (1) or a salt 
thereof as the active ingredient, wherein represents phenyl which may be substituted by 1 to 3 lower alkoxy 
groups or by a -lower alky leneoxy group, etc.;. represents hydrogen, phenyl,, halogen, lower alkoxycarbonyt, 
lower alkyi, lower aminoalkyi which may be substituted by lower alkyi, dihydrocarbostyrityl, etc.; represents 
the group {a), wherein R''^ represents hydroxy, carboxy, lower alkenyi or lower alkyi, and m represents 0, 1 or 2; 
and X represents sulfur or oxygen. ... 
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Technical. Fiekj 

The present invention relates to a superoxide radical inhibitor containing an azole derivative as the 
effective ingredient. 

5 "■ ' . 

Background Art 

It is thought 'that neutrophilic leukocytes show a germicidal activity to foreign invaders in living bodies 
by a wondering reaction, a feeding action, generation of superoxide radical (Oa") and release of lysosomal 

70 enzynne and play an innportant role in protection of living body. While neutrophilic leukocytes have, the 
above reaction for living body protection, it has been made clear that the superoxide radical released by 
tissues or neutrophilic leukocytes during ischemia of tissues and subsequent blood re-perfusion-or during 
acute inflammation at early stage destroys cells, causing functional disturbances' of tissues [B.R. Lucchesi: 
Annual Review of Pharmacology and Toxicology, VoL 26, p. 201 (1986); B.A. Freeman et al.: Laboratory 

75 Investigation, Vol. 47, p. 412 (1982); E. Braunwald. R,A., Kloner: Journal of Clinical Investigation, Vol. 76, p. 
1713 (1985); J.L Romson et aL: Circulation, Vol: 67, p. 1016 (1983)]. 

-Disclosure of the; Invention 



30 



50 



20 Based on the thought that the major cause for the above-mentioned disturbances in cells, in particular 
the disturbances after ischemia and re-perfusion in heart, brain, kidney, lung and digestive tract lies in the 
superoxide radical released by neutrophilic leukocytes, the present invention has an object of providing a 
new drug for inhibiting the release of the superoxide radical. 

The present inventors made study for the above object' and, as a result,; found that certain azole 
25 derivatives show a very strong inhibitory activity for release . of superoxide radical in living bodies. Further 
study based on the finding has led to the completion of the present invention. 

Therefore, the present invention relates to a superoxide radical inhibitor containing, as the effective 
. . ingredient, at least one of the azole derivatives represented by the following general formula (1). 

Azole derivatives represented by the general formula -(I ), : 



r2 



N: 



(wherein R^ and R^, which may be the same or different, each represent a phenyl group which may have 1. 

40 to 5 substituents on the phenyl ring, selected from the group consisting of an alkoxy group, a tri-lower alkyi 
group-substituted silyloxy group, a lower alkyI group, a hydroxyl group, a lower alkenyloxy group, a lower 
alkylthio group, a phenyl group which may have a group selected from the group consisting of a thiazolyl 
group, having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group 
on the phenyl ring, a carboxyl group and a hydrbxyl group, a lower alkylsulfinyl group, a lower alkylsutfonyl 

45 group, a halogen atom, a nitro group, a group of the formula. 



r8 



'r5 



55 {wherein A represents a lower alkylene group or a group of the formula 
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5 . - ' " . . ■ ■ " ' 

Jt represents 0 or 1; and R^, which may be the same or different, each represent a hydrogen atom, a:. 
lower alkyi group, a lower atkanoyi group, an amino-iower alkyi group which may have a tower alkyi group 
as a substituent, or a piperidinyl-iower alkyi group, further and R^ as well as the adjacent nitrogen atom 
being bonded thereto, together with or without other: nitrogen atom or oxygen atom may forrin a five- to. six- 

10 \membered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic group may 
have a lower alkanoyi group or a lower alkyi group as a substituent.], a lower alkanoyi group, a lower 
alkanoyloxy group, an alkoxycarbonyt group, a eyano group, a tetrahydropyranyloxy group which may have 
1-4 substituents selected fronn the group consisting of a hydroxy I group, a lower alkoxycarbohyi group, a. 
phenyi-lower alkoxy group; a hydroxyl group- or lower alkanoyloxy grouprsubstituted lower alkyi group and 

75 a lower alkanoyloxy group, an amidino group, a hydi'bxysulfqnyloxy group, a lower alkoxycarbonyl- 
substituted lower alkoxy group, a carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy- 
substituted lower alkoxy group, a lower alkyi group having hydroxyl groups, a lower alkenyt group, an 
ajninothiocarbonyloxy group which may have a lower alky! group as a substituent. an aminocarbonylthio 
group which may have a lower alkyi group as a substituent, a lower alkanoyl-substituted lower alkyi group, a 

20 carboxy group, a group of the formula, ' 



- P\ 



{R2^ and R^^, which may be the same or different, each represent a hydrogen atonn or a lower alkyi group.), 
30 a phenyl-lower alkoxycarbonyl group, a cycloaikyr group, a lower alkynyl group, a lower alkoxycarbonyl- 
substituted lower alkyi group, a carboxy-substituted lower alkyl group, a lower alkoxycarbonyl-sybstituted 
lower alkenyl group, a carboxy-substituted lower alkenyl group, a lower alkylsulfonyloxy group which may 
have ia tialogen atom; a lower aikoxy-substituted lower alkoxycarbonyl group,. a lower alkenyl group having 
halogen atoms and a phenyl-iower alkoxy group; a phenyl group having a lower alkylenedioxy group;. a 5- to 
35 15-menribered monocyclic, bicyelic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms 
selected from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom [said heterocyclic 
residual group may have 1 to 3 substituents selected from the group consisting of an oxo group, an aikyi 
group, a benzoyl group, a lower atkanoyi group, a hydroxyl group, a carboxy group, a tower alkoxycarbonyl 
group, a lower aikylthio group, a group of the formula, . _ ^ 



45 



/ 

N 

\ 



r23 



(A is the same as defined above. R^^ and R^^. which may be the same or different, each represent a 
50 hydrogen atom or a lower alkyl group; further, R^^ and R^^. as well as the adjacent nitrogen atom being 
: bonded thereto, together with or without other nitrogen atom or oxygen atom nnay form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group nnay have a lower 
alkyl group as a substituent.), a cyano group, a lower alky! group having hydroxyl groups, . a 
phenylaminothiocarbony! group and an amino-lower alkoxycarbonyl group which may .have a lower alkyi 
55 group as a substituent.]; a lower ajkyi group; a lower alko^ycarbonyl-lower alkyl group; a lower alkoxycar- 
bonyl group; a carbamoyl-iower alkyl group; a 2,3-dihydroindenyl group which may. have an oxo group 
or/and a hydroxy! group as^ substituent{s); a phenyl-lower alkyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring or may have a hydroxyl group as a substituent on the lower alkyl group; 
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a benzoyl group which may have, a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower 
alkenyl group which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower 
alkyi group which may have a lower alkyi group on the piperazine ring; or an adamantyl group; may 
represent, besides the above, a hydrogen atom; represents a hydrogen atom, a phenyl group, a halogen 
5 atom, a lower alkoxycarbonyl group, a lower alkyi group, an amino-lower alkyi group (which may have a 
lower alkyi group as a substituent), or a dihydrocarbostyril group; and may bond to each other to 
form a group of the formula, . - 



70 




a group of the formula, 

75 ; 



O 



20 




25 or a group of the formula, 




X represents a sulfur atom or an oxygen. atom.}, and salts thereof. 

The compounds of the present invention have an activity of inhibiting the release of superoxide radical 

35 from neutrophilic leukocytes or of removing the superoxide radical. Accordfngiy, they have .an action of^ 
preventing qr lowermg the in vivo production of peroxidized lipids.: Hence, the corhpounds are useful as an 
agent for preventing and; treating various disturbances and diseases caused by excessive generation of 
superoxide radical, in vivo accumulation of peroxidized lipids, or defect of protective organizations therefor. 
More specifically, the drugs of the present invention are useful iri a pharmaceutical field as a drug for 

40 protecting various tissue cells' from disturbances associated with, ischemia and blood re-perfusion, for 
example, a remedy for ulcers of .the digestive tract (e.g. stress ulcer), a remedy for isi^hemic heart disease 
(e.g. myocardial infarction, arrhythmia), a remedy for cerebrovascular diseases (e.g. cerebral hemorrhage, 
cerebral infarction, temporal cerebral ischemic attack), and a hepatic and renal function improver for 
disturbances caused by transplant, microcirculation failure, etc., or as an agent for inhibiting various cell 

45 function disturbances believed to be caused by the superoxide radical abnormally generated by factors . 
other than ischemia, for example, a remedy for Bechcet disease, dermatovascular inflammation, uiceraitive 
colitis, malignant rheumatoid, arthritis, arteriosclerosis, diabetes mellitus, etc!; 

It is described in Japanese Patent Publication No. 15935/1971 that the compounds represented by the 
following general formula, , ; 

"50 "• " " ' \ \ ' 



55 



BNSDOCID; <EP__05T3387A1_I_> 



EP 0 513 387 A1 




COOH 



70 



75 



20 



(wherein is a group selected from the group consisting of a hydrogen atom and a straight-chain or 
branched-chain lower alkyi group of 1 to 5 carbon atoms;/R^ is a group selected from the group consisting 
of a lower alkyi group having I to 5 carbon atoms, a phenylalkyi group: which may be substituted with a 
lower alkyI or lower alkoxy group having 1 to 5 carbon atoms, or substituted with one or "more halogen 

.atoms, and a phenyl group; and A is a group selected from the group consisting of a hydrogen atom, a 
halogen atom, a hydroxy! group and a lower alkyi or lower alkoxy group having T to 5 carbon atoms.) havfe 
properties which are advantageous for fibrinolysis, platelet stickiness, ulcers and immunotogicat treatments 
and can be used for prevention and treatment of thrombosis, arteriosclerosis, gastric ulcer and- hyper- 

, secretion. 

Among the compounds of the present invention, the thiazole derivatives represented by the following 
generaf formula (A), 



25 




(A) 



>1A 



45 



50 



[wherein represents a hydrogen atom or a hydroxyl group; , R^^ and R^^ each represent a methoxy group 
. or an ethoxy group; R^'^ represents a hydrogen atom or a lower alkyi group; R"^ is substituted at the 4- or 6- 
position in the 'phenyr ring; R^'^ ahd R^^ should not be a methoxy group simultaneously] and their salts 
contain some compounds which are similar to the compounds of the above prior art in chemical structure; 
however, the compounds of the present invention are not disclosed . in said prior art. Further, the compounds 
of the present invention, as shown in the pharmacological tests given later in Table 16, exhibit very strong 
inhibitory activities for releasing superoxide radical, even though as compared . with the most similar 
compounds. ■■ 

Among the. compounds of the present invention, preferable are; 

thiazole derivatives represented by the general formula (B), 



.28 



R' 



28 



,(B) 



R 



18 



. (wherein R-^ represents a phenyl group which may have l to 3 lower alkoxy groups as substituent(s) on/the, 
phenyl ring; a phenyl group having a lower alkylenedioxy group; a pyridyl group which may have an oxo 
group; a thienyl group; a carbostyril group; a pyrazyl group; a pyrrotyl group; a quinolyl group which may 
55 have an 0X0 group: or a 3,4-dihydrocarbostyri! group; R^^ , represents a hydrogen atom; R^^, represents a 
group of the formula, . ; ' / ■ . 
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[R'^^ represents an alkoxy group; a tri-lower atkyt group-substituted silyloxy group; a lower alky! group; a 
hydroxy] group; a lower alkenyloxy group; a lower alky Ithio group; a phenyl group which may have a group 
selected from the group consisting of a thiazolyl group having, as a substituent on the thiazolyt ring, a 
phenyl group which may have a lower alkoxy group on the phenyl ring, a carboxyi group and a hydroxy! 
group; a lower alkylsulfiriyi group; a lower alkylsulfonyl group; a halogen atom; a nitro group; a group of the 
formula, 



75 



20 



- (A), — 



(wherein A represents a lower alkyiene group or a group 



,r8 



25 



■ ... • ■■ ■ ' ^ ■■■:-c-;- ^- 

30 , • / ^ ' . . - ■ 

£ represents 0 or t; R8 and R^ are each the same or different, and are each a hydrogen atom, a lower 
afkyi group, a lower aikanoyi group, an amino-lower alkyi group which may have a lower alkyi group as a 
... substituent, or a piperidtnyi-lower alkyi group; further R^ and : we I i as .the adjacent nitrogen atom beings 
bonded thereto, together with or without other nitrogen , atom or oxygen atom may form a five- to s'ix- 

35 mem bered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic group may 
have a lower aikanoyi group or a lower alkyi group as a substituent.); a lower aikanoyi group; a lower 
aikanoyloxy group; an alkoxycarbonyl group; a cyano group; a tetrahydropyranyloxy group which may have 
1-4. substituents selected from the group consisting of a hydroxyf group; a lower alkoxycarbonyl group, a 
phenyl-lower alkoxy group, a lower aikanoyloxy group-substituted lower alkyi group and a lower aikanoyloxy 

40 .group; an amidino group; a hydroxysulfonyloxy group; a lower alkoxycarbonyi-substituted lower alkoxy 
group; a carboxy-substituted lower alkoxy group; a mercapto group; a lower alkoxy-substituted lower alkoxy 
group; a. lower alkyi group having hydroxy! groups; a lower alkenyi group; an aminothiocarbonyloxy group 
which may have a lower alkyi group as a substituent; an aminocarbonylthio group which may have a lower 
alkyt group as a substituent; a lower alkanoyl-substituted lower alkyi group; a carboxy group; a group of the 

45 formula, 



50 11 \ ,nD22 



0 



(R2^ and R^, which may be the same or different, each represent a hydrogen atom or a tower alky! group.); 
55 a phen>/f-lower alkoxycarbonyl group; a cycloalky! group; a lower alkynyp group; a lower alkoxycarbonyi- 
substituted lower alkyi group; a carboxy-substituted lower alky! group; a lower alkoxycarbonyi-substituted . 
lower alkenyi group; a carboxy-substituted lower alkenyi group; a lower alkylsulfonyloxy group which may 
have a halogen atom; a lower alkoxy-substituted alkoxycarbonyl group; a lower alkenyi group having 
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halogen atoms; or a phenyl-iov/er alkoxy group, in represents 0, 1 or 2.]; or, a phenyl group having 1-3 
substituents, on the phenyl ring, selected from the group consisting of a lower alkanoylpxy group, a 
hydroxysulfonyloxy group, a cyano group, an amtdino group, a nitro group, a lower alkylthio group, a lower 
alkylsulfonyl group, a tetrahydropyranyioxy group which may have 1 to 4 substituents selected from the 
group consisting of a hydroxyl group, a lower alkoxy carbonyl group, a phenyl-lower alkoxy group, a 
hydroxyl group- or lower aikanoyioxy group-substituted lower alky! group and a lower atkanoyloxy group, a 
phenyl group which may have a group selected from the group consisting of a thiazolyl group which may 
have, as a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the 
phenyl ring, a carboxyl group and a hydroxyl group, a lower alkyi group having hydroxyl groups, and a 
group of the formula, 



75 



_^0R 

0 



20 



25 



(R^Vand R^^ are the same as defined above); a phenyl group having a lower alkylenedioxy grou(D; a lower 
alkyI group; a lower alkoxycarbonyl-lower alkyI group; a lower alkoxycarbonyl group; a carbamoyi-lower 
alkyl group;, a 2,3-dihydroindenyl group which may have an oxo group or/and a hydroxyl . group as 
substltuent(s); a phenyl-lower alkyl group which may have a lower alkoxy group as a substituent op the 
phenyl ring or may have a hydroxyl ring as a substituent on the lower alkyl group; a benzoyl group which 
may have a lower afkoxy group as. a substituent on the phenyl ring; a phenyl-lower alkenyl group which 
may have a lower alkoxy group as a substituent on the phenyl ring; a'piperaiinyl-lower. alkyl group which 
may have a lowisr alkyi group as a substituent on the piperazinyl ring; or an adamantyl group. When R**^ 
represents a lower alkoxycarbonyl group-substituted lower alkyl group or a carboxy-substituted lower alkyl 
group, then, m represents 2}, and their salts; 

thiazole derivatives, represented by the general formula ic), : > . 



35 



.2C 



>3C 



R 



IC 



[wherein R^^; represents a phenyl group which may have 1 to 3 lower alkoxy groups as substituent(s) on the 
phenyl ring; R^^ represents a hydrogen atom; R^*^ represents a group of the formula, 



COOR 



4C 



50 



(wherein R'*^ represents a hydrogen atom, a lower alkyl group, a phenyl-lower alkyl group .or a lower alkoxy- 
substituted lower alkyr group; R^^ represents an amino group, a lower alkoxy group-substituted lower alkyl 
group, a lower alkyi group, a nitro group, a^ lower alkenyl group, a lower alkanoyi group, a lower alkenyl 
group having halogen atoms, a phenyl-lower alkoxy group, a halogen atom or a hydroxyl group-substituted 
55 tower alkyl group; n represents 2)], and their salts; 

thiazole derivatives represented, by the generair formula (D), ^ 
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R 



2D 



>3D 



N R 



ID 



. [wherein represents a phenyl group which rhay have 1 to 3 lower alkoxy groups as substituent(s) on the 
70 phenyl ring; represents a hydrogen atom; R^^ represents a group of the formuta, 




20 



25 



(wherein R'^'^ represents a hydrogen atom or a lower alkyi group; R^^ represents an amino group, a lower 
alkoxycarbonyl-lower alkoxy group, a nitro group, a lower alkenyioxy group, a lower alkoxy-substituted lower 
alkoxy group, a mercapto group, a lower alkanoyloxy, group, an aminocarbonylthio group which, may have a 
lower aikyi group as a substituent, an aminothiocarbonyloxy group which may have a lower alkyi group as a 
substituent, a carboxy-substituted lower alkoxy group or a lower alkylsulfoniumoxy group which may have a 
halogen atom)], and their salts; 

thiazoie derivatives represented by the general formula, 



?2E 



(E). 



40 



{wherein R^ is the same as defined above; R^^ represents a hydrogen atom; R^^ represents a 5- to 15- 
membered monocyclic, bicyciic or tricyclic heterocyclic residual group having 1.to 2 hetero atoms selected 
from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom [said heterocyclic residual 
group may have 1 to 3 substituents selected from the group, consisting of an oxo group, an alky! group, a 
benzoyl group, a lower alkanoyf group, a hydroxy! group, a carboxy group, a lower alkoxycarbonyl group, a 
lower alkylthto group, a group of the formula, . 



45 



.23 



50 



R^^ 



55 



(A and r are the same as defined above; R^a and R^'^, are each the same or different, and are each 
represents a hydrogen atom or a lower alkyl group; further R^^ and R^'^ as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen, atom or oxygen atom may form a five- 
to six-membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a substituent), a cyano group, lower alkyl group having hydroxy groups, a 
phenylamino- thiocarbonyl group and an amino-^fower alkoxycarbonyl group which may have a lower alkyl 
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group as a substituent]}, and their salts; and 

thiazoie derivatives represented by the general formula (F), 



[wherein is the same as defined above; R^^ represents a hydrogen atom, R^*" represents a group of the 
formula, ' , * 




(wherein A, I and .m are the same as defined above; R^^ and R^^, which may be the same or different, 
each represent a lower alkanoyf group, an amino-lower alkyi group which may have a lower alkyi group as a 
substituent. or a piperidinyl-lpwer alkyl group;^ further R^'' and R^"^ as well as the adjacent nitrogen atom 
being tponded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
mem bered, saturated or unsaturated heterocyclic group; said five-to six-membered heterocyclic group may ■ 
have a lower alkanoyi group or a lower alkyl group as a substituent); R'*'^ is the same as the . above- 
mentioned R'*^ other than a hydroxyl group)]., or their salts, ■ .-.^ • ; •; ■ 

Best Mode for Carrying out the invention - ■ 



Each group shown in the present specification is specifically as follows.. 

The alkoxy group can be. exemplified by straight-chain or branched-chain alkoxy groups having 1 to 18 
carbon atoms such as methoxy, ethoxy. propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy. hexyfoxy, 
heptyloxy, pctyloxy, nonyloxy, decyloxy. undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, pen- 
tadecyloxy, hexadecyloxy. heptadecyloxy, octadecyloxy and the tike. 

The lower alkyl group can be exemplified by straight-chain or branched-chaih alkyl groups having 1 to 6 
carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl and the like. 

The lower alkylthio group can be exemplified- by straight-chain or branched-chain alkylthio groups 
having 1 to 6 carbon. atoms such as methylthio, ethylthio. propytthio, isopropylthio, butylthio, tert-butylthto, 
pentylthio. hexylthio and the like. . : ■ ■ ^ 

The lower, aikylsulfonyl group can be exemplified by straight-chain or branched-chain alkylsulfonyl 
groups having t to 6 carbon atoms such as methylsulfonyl, ethylsulfonyi, isopropylsulfonyl, butyJsulfonyl. 
tert-butylsulfonyl, pentylsulfonyl,. hexylsuifonyl and the like. - ; ; v 

As: the halogen atom, there can be mentioned, for example, a fluorine atom, a chlorine atom, a bromine 
atom and an iodine atom. 

As the lower alkanoyi group, there . can be mentioned straight-chain or branched-chain alkanoyi groups 
having 1 to 6 carbon atoms such as formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyi, tert- 
butylcarbonyl. hexanoyl and the like. "~~ 

The lower alkoxycarbonyl group can be exemplified by straight-chain or branched-chain alkoxycarbonyl 
groups having 1 to 6; carbon atoms such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropox- 
ycarbonyl. butoxycarbonyl, tert-butoxycarbonyl. pentyloxycarbonyl, hexyloxycarbonyl and the like. 

As to the lower alkylenedioxy group, there can be mentioned straight-chain or branched-chain al- 
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kylenedioxy groups having 1 to 3 carbon atoms such as methylenedioxy, ethytenedioxy, trimethylehedioxy, 
tetramethyleRedioxy and the like. 

As to the aikyi group, there can be mentioned, in addition to the lower alkyi groups metnioned above, 
straight-chain or branched-chain aikyI groups having 1 to 18 carbon atoms such as heptyl, octyi, nonyl, 
5 decyt, undecy!, dodecyl, tndecyt,.tetradecyl, pentadecyl, hexadecyl, octadecyl and the like. 

As to the lower alkoxycarbonyt-lower alkyi group, there can be, mentioned straight-chain or branched- 
chain alkoxycarbonylalkyl groups having 1 to 6 carbon atonis whose alkyI moieties are each a straight-chain 
or branched-chain alkyl group having 1 to 6 carbon atoms, such as methoxycarbonylmethyi, 3-methoxycar- 
bonylpropyl, ethoxycarbonyimethyl, 4-ethoxycarbonylbutyt, 6-propoxycarbonyihexyi, 5-isopi'opoxycarbonyl- 
70 pentyl, 1 ,T-dtmethyl-2-butoxycarbonylethyt, 2-methyl-3-tert-butoxycarbonylpropyl, 2-pentyloxycarbonylethyl, 
hexyioxycarbonylmethyl and the like. 

As to the carbamoyl-iower alky! group, there can be mentioned carbamoylalkyi groups whose alky! 
moieties are each a straight-chain or branched-chain alky! group having 1 to. 6 carbon atoms, such as 
carbamoylmethyl, 2-carbamoyiethyl, 1 -carbamoytethyl, 3-carbamoyipropyl, 4-carbamoylbutyl, 5-carbamdyl- 
75 pentyl, 6-carbamoylhexyl, 1 ,1-dimethyl-2-carbamoylethyl, 2-methyI-3-carbamoyipropyl and the like. 

The 2,3-dihydroindenyl: group which may have an oxo group or/and a hydroxy! group as substituent(s), 
can be exemplified by 2,3-dihydroindenyl groups which may each have an; oxo group or/and a hydroxy! 
group as substituent(s), such as 1-oxo-7-hydroxy-2,3-dihydroindenyl, 1-oxo-6-hydroxy-2,3-dihydroindenyI, 1- 
oxo-5-hydroxy-2,3-dihydroindenyl, 1 -oxo-4-hydroxy-2,3-dihydroindenyl, 1-oxo-2,3-dihydroindenyt, 2-pxo-2,3- 
20 dihydroindenyl, 2-oxo-7-hydroxy-2,3-dihydroindenyl and the like. 

The phenyl group which may have, on the phenyl ring, 1 to 5 substituent(s) selected from the group 
conisisting of ah alkoxy group, a tri-lower alkyl group-substituted silyloxy group, a lower aikyI group, a 
. hydroxyl group, a lower alkenyloxy group, a lower alkylthio group, a phenyl group, a lower alkyisulfonyl 
group, a lower alkylsulfinyl group, a halogen atom, a nitro group, a group of the formula, , 



30 




.. A, i, and are the same, as defined above), a lower alkanoyi group, a.lower aikanoyloxy 

35 : group, a lower alkoxycarbonyi group, a cyano group, a tetrahydropyranytoxy group which may haveM to 4 
substituents selected from the group consisting of a hydroxyl group, a lower alkoxycarbonyi group, a' 
phenyi-lower alkoxy group, a lower aikanoyloxy group-substituted lower alkyl group and a lower aikanoyloxy 
group, an amidino group, a. hydroxysulfonyloxy group, a lower alkdxycarbonyi-substituted lower alkoxy 
group, a carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy 
40 group, a lower alkyl group having hydroxy! groups, a lower alkenyl group, an aminothiocarbonyloxy group 
which nn ay have a lower alkyl group as a substituent, an aminocarbonylthio group which may have a lower 
alkyl group as a substituent, a lower alkanoyl-substituted lower alkyl group, a carboxy group, a group of the 
formula, , . 

45 , . ■ \ " - ■ ■ 
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50 ■ 

(R2^ and R^^, are each the same or different, and are each represents a hydrogen atom or a lower alkyl 
. Qfoup), a phenyl-tower alkoxycarbonyi group, a cycioalkyi group, a lower alkynyl group, a lower 

alkoxycarbonyt-substituted lower alkyl group, a carboxy-substituted lower alkyl group, a fower 
55 alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, a halogen- 
■ . . , substituted or unsubstituted lower alkylsutfonyloxy group which may ^have a halogen atom, a lower alkoxy- 
substituted lower alkoxycarbonyi group, a lower alkenyl group having halogen atoms and a phenyl-lower 
- alkoxy group, or the phenyl group having a lower alkylenedioxy group can be exemplified by. for example, 

...... ■ ■ 11 ... ■ " - ■ ' : " 
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phenyl groups which may each have, on the phenyl ring, 1 to 5 substituents selected from the group 
consisting of a Ci-is straight-chain or branched-chain alkoxy group, a. silyloxy group substituted with three 
straight-chain or branched-chain alkyi groups having 1 to 6 carbon atoms, a d -g straight-chain or 
branched-chain alkyi group, a hydroxy I group, a C2-6 straight-chain or branched-chain alkenyloxy group* a 
Ci-5 straight-chain or branched-chain alkylthio group, a phenyl group, a Ci-s straight-chain or branched- 
chain alkylsuifonyr group, a Ci-g straight-chain or branched-chain alkylsulflnyl group, a halogen, atom, a 
nitro group, a group of the formula, 



10 .R« 



75 



55 



r5 



[wherein A represents a Ci-6 straight-chain or branched-chain aikyiene group or a group of the tormula, 

20 ■ ■ . 0 ■ ■ ^ ■ 

11 ■ . • : ■■ ■ - 

y- ■ ■ - " ; -C-; , ; ; - 

25 I represents 0 or 1; and R^, are each the same or different, and are each represents a hydrogen atom, 
a Ci -6 straight-chain or branched-chain alkyi group, a Ci -& straight-chain or branched-chain alkanoyi group 
or a C1-6 straight-chain or. branched-chain alkyt group having an amino group which may have,, as 
substituent(s), one to two Ci -6 straight-chain or branched-chain alkyi groups, further R^ and R^ as well as 
, the adjacent nitrogen atom being bonded thereto, together with or without other nitrogen, atom or oxygen 

30 atom may forn;i a five- to six-membered saturated or unsaturated heterocyclic ring. The heterocyclic ring 
may have a Ci-g straight-chain or branched-chain alkanoyi, group or a Ci -e straight-chain or branched- 
. . chain alkyi group as a substituent]; a. Ci -6 straight-chain or branched-chain alkanoyi group, a Ci-g straight- 
chain or branched-chain alkoxycarbonyl group, a cyano group, a tetrahydropyranyloxy: group wtiich may 
have» as substituent{s), 1 to 4 groups selected from the group, consisting of a hydroxy I- group, ;'a Ci-g 

35 straight-chain or branched-^chain alkoxycarbonyl group, a phenylalkoxy group whose alkoxy moiety is a 
Ci -G straight-chain or branched-chain phesnylalkoxy group, a Ci-g straight-chain or branched-chain alkyi 
group having one to three hydroxy groups or C2-5 straight-chain or branched-chain alkanoyloxy groups, 
and a C2-6 straight-chain or branched-chain alkanoyloxy group, an amidino group, a hydroxysulfonyloxy 
group, a Ci -g straight-chain or branched-chain alkoxycarbonyiaikoxy group whose alkoxy moiety is a Ci -g 

40 straight-chain or branched-chain alkoxy group, a carboxyalkoxy group whose alkoxy moiety is a Ci-e 
straight-chain or branched-chain alkoxy, grodp, a mercapto group, a alkoxyalkoxy group whose alkoxy 
moiety is a Ci-s straight-chain or branched-chain alkoxy group, a Ci-g straight-chain or branched-chain 
alkyi group having 1 to 3 hydroxyl groups, a C2-6 straight-chain or branched-alkenyl group, a thiocar-^ 
bonyloxy group having an amino group which may have one to two Gi-g straight-chain or branched:chain 

45 alky! groups as substituent{s), a carbonylthio group having an amino group which may have one to two 
Ci -G straight-chain or branched-chain alkyi groups as substltuent(s), a Ci -g straight-chain: or. branched- 
chain alkyi group having one to three CV-g straight-chain or branched-chain alkanoyi group, a carboxy 
group, a group of the formula, . - 

■0 ■ ■ •.. -. ■ ■■ ; -" 

(R^^ and R^^, are each the same or different, and. are each represents a hydrogen atom or a Ci -g straight^ 
chain or branched-chain alkyi group), a phenylalkoxy group whose alkoxy moiety is a Ci -g straight-chain or 
branched-chain alkoxy group, a C2-e straight-chain or branched-chain alkynyl group, an alkoxycarbonylalkyi . 
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group having a d-s. straight-chain or branched-chain alkoxy moiety and a Ci-g straight-chain or branched- 
chain aikyi moiety, a carboxyalky! group whose alky! moiety is a Ci -5 straight-chain or branched-chain alkyi 
group, an alkoxycarbonyialkenyl group having a C1-6 straight-chain or branched-chain alkoxy moiety and a 
G2-6 straight-chain or branched-chain alkenyl moiety, a carboxyalkenyl group whose alkenyl moiety is a 

5 C2 -5 straight-chain or branched-chain alkenyl group, a Gi-g straight-chain or branched-chain alkylsul- 
foayloxy group which may have 1 to 3 halogen atoms, an alkoxyalkoxycarbonyl group whose alkoxy moiety 
is a. Gt6 straight-chain or branched-chain alkoxy group, a C2-6 straight-chain or branched-chain alkenyl 
group having 1 to 3 halogen atoms, and a phenylalkoxy group having a Ci -6 straight-chain or branched- 
chain aikoxy moiety, or phenyl groups each having a Ci straight-chain or branched-chain alkylehedioxy 

70 group, such as phenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,. 2-ethoxyphenyl, 3-ethox- 
yphenyl, :4-ethoxyphenyl, 4-isopropoxyphenyi, 3-butoxyphenyl, 4-pentyloxyphenyl, 4-hexyloxyphenylj 3,4- 
dimethoxyphenyl, - 3-ethoxy-4-methoxyphenyl, 2,3-dimethoxyphenyl, 3,4-diethoxyphenyl, 3,5-dimethox- 
yphenyl, 2,5-dimethoxyphenyt, 2,6-dimethoxyphenyi, 3,4,5-trimethoxyphenyl, 3,4-dipentyloxyphenyi, 2- 
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl. 4-ethylphenyt, 3-butylphenyl, 

75 4-isopropylphenyl, 4-pentylphenyl,, 4-hexylphenyl, 3,4-dimethyiphenyl, 3,4-diethylphenyl, 2,5-dimethyl- 
phenyl, 2,6-dimethytphenyl, 3,4,5-thmethylphenyl, 2-hydroxyphenyl, 3-hydroxypheny!, 4-hydroxyphenyi, 3,4- 
dihydroxyphehyl, 3,5-dihydroxyphenyl, 2,5-dihydroxyphenyi, 2,4-dihydroxyphenyl, 2,6-dihydroxyphenyl, 
3,4,5-trihydroxyphenyl, 2-methyithiophenyi, 3-methylthiophenyl, 4-methylthiophenyli 2-ethylthiopheny!, 3- 
ethylthiophenyl, 4-ethytthiophenyl, 4-isopropylthiophenyl, 4-pentylthiophenyl, 4-hexy!thiophenyi, 3,4- 

20 dimethylthiophenyi, 3,4-diethylthiopheny(. 2,5-dimethyithiophenyi, 2,6-dimethylthiophenyl, 3,4,5-trimethyl- 
thiophenyl, 2-phenyiphenyl, 3-phenyiphenyl, : 4-phenylpheny!, 2-methylsulfonylphenyl, 3-methytsulfonyl- 
phenyi, 4-methylsulfonylphenyl, 2-ethyfsuifonylpheny!, 4-isopropyisulfonyiphenyl, 4-pentylsulfonylphenyl, 4- 
• hexyisulfonylphenyl, 3,4-dimethylsuHonylphenyl, 3,4-diethylsulfonylphenyl, 2,5-dimethyisulfonytphenyl, 2,6- 
dimethylsulfonylphenyl, 3,4,5-trimethylsulfonylphenyl, 2-chlorophenyi, 3-chlorophenyl, 4-chlorophenyl, 2- 

25 fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-bromophenyl, 3-bromophenyl, 4-bromophenyl, 2-iodophenyl, 

3- iodophenyl, 4-iodophenyl, 3,4-dichlorophenyli 3,5-dichlorophenyl, 2,6-dichlorophenyl, 2,3-dichlorophenyl, 
2,4-dichlorophenyl, 3,4-difiuorophenyi, 3,5-dibromophenyl, 3,4,5-trichlorophenyl, 2,3,4,5,6-pentafluorophenyr, 
2-nltrophenyI, 3-nitrophenyi, 4-nitrophenyl, 3.4-dinitrophenyl, 2,5-dinitrophenyi, 2,6-dinitrophenyl, 3,4,5- 
trinitrophenyl, 2-aminophenyl, 3-aminophenyl, 4-amjnophenyI, 2-methylaminophenyi,' 3-ethylaminophenytj 4- 

; 30 propyiaminophenyl, 2-isopropylaminophenyl, 3-butylaminophenyl, 4-pentylaminophenyi, , 2-hex- 

ylarninophenyi, 4-dfmethylaminophenyl, 3-(N-methy!-N-ethylamino)phenyt, 3-dihexylaminophenyl, 2-(N- 
methyi-N-aGetylamino)phenyl, 4-{N-acetylamino)phenyl, 3-(N-acetylamino)phenyl, 4-(N-formyiamtno)phenyl, 

4- (N-isobutyrylamino)phenyl, 2-(N-pentanoylamino)phenyl, 3,4-di(N-acetylamino)phenyl, 3,4-diaminGphenyl, 
3,4,5-triarninophenyl, 2,6-diaminophenyl, 2,5-diaminophenyl, 2-carbamoyiphenyl, 3-carbamoylphenyl, 4-car- 

: - . 35 bamoylphenyl,' 2-acetyiphenyl, S-acetylphenyl, 4-acetylphenyl, 2-formylphenyi, 3-propionylphenyl, 4- 
isobutyrylphenyl, 2-pentanoylphenyl, 3-hexanoy!phenyl, 3,4-diacetylphenyl, 2,5-diacetylphenyl, 3,4j5- 
triacetylphenyl, 2-methoxycarbonylphenyl, 2-ethoxycarbonylphenyi, 3-ethoxycarbonylphenyl, 4-ethoxycar- 
bonylphenyl, 3-propoxycarbonylphenyl, 4-butoxycarbonylphenyl, 4-pentyloxycarbonylphenyl, 4-hexyioxycar- 
bonylphenyl, 3,4-diethoxycarbonylphenyl, 2,5-diethoxycarbonylphenyl, 2,6-diethoxycarbonylphenyi, 3,4,5- 
40 triethoxycarbonyiphenyl, 2-carboxyphenyl, 3-carboxyphenyl, 4-carboxyphenyi, 3,4-dicarboxyphenyl, 2,5- 
dicarboxyphenyl. 2,6-dicarboxyphenyl, 3,4,5-tricarboxyphenyl, 3,4-methylenedioxyphenyl, 3,4-ethyienediox- 
yphenyt, 2,3-trimethylenedioxyphenyl, 3, 4-tetrarnethylenedioxy phenyl, 3,5-di-tert-buty!-4-hydroxyphenyI, 3- 
hydroxy-4-pentyloxyphenyl, 2-hydroxy-5-tert-butylphenyl, 3,5-dichloro-4-aminophenyl, 3-(N-acetylamino)-4- 
hydroxyphenyl, 3-amino-4-hydroxyphenyl, 3-{N-methyl-N-acetyiamino)-4-methoxyphenyl, 3-nitro-4-{N-ac- 
. 45 etylamino)phenyl, 3-nitro-4-chlorophenyl, 3-chloro-4-methylphenyl, 3-methoxy-4-hydroxyp,henyl, 3-hydroxy- 
4-methoxyphenyr, 3-methoxy-4-hydroxy-5-iodophenyl, 3,4-dimethoxy-5-bromophenyl, 3,5-diiodo-4-hydrox- 
.yphenyl, 4-(dimethyl-tert.butylsilyloxy)phenyl, 3-(tri-tert-butytsiiyloxy)phenyl, 2-(tr)methyisilyloxy)pheny[, 3- 
.amino-4-(dimethyl-tert-butyisiiyloxy)phenyt, 4-allyloxyphenyl, 2-viny!oxyphenyl, 3-{2-butenyloxy)phenyl, 2-(3- 
butenyloxy)phenyl, 3-(1-methyiallyloxy)phenyl, 4-{2-pentenyloxy)phenyt, 2-(2-hexenyloxy)phenyl, 3-methyl- 
50 4-allyloxyphenyi, 3-methoxy-4-octadecyloxyphenyl, 4-dimethylamidophenyl, .2-methylamidophenyl, 3- 
ethylamidophenyl, 4-propylamidopheny!, 2-isopropylamidophenyl, 3-butyiamidophenyl, 4-pen- 
tyiamidophenyl, 2-hexylamidophenyi, 3-diethytamidophenyi, 4-{N-methyl-N-propylamido)phenyl, 2-methyl- 
sulfinylphenyl, 3-methylsulfinylphenyl, 4-methylsulfinylpheny!, 2-ethylsulfinylphenyl, 3-ethylsulfinylphenyl, 4- 
ethylsulfinylphenyl, 4-isopropylsulfinylphenyl, 4-pentylsulfinylphenyl, 4-hexylsulfinylphenyl, 3.4-dimethylsul- 
55 , finylphenyl, 3,4-diethylsulfinylphenyl, 2,5-dtmethylsulfinylphenyl, 2,6-dimethylsulfinylphenyl, .3,4,5-trimethyl- 
;, : : sulfinylphenyl, 3-methoxy-4-methyisulftnytphenyl, 2-acetyloxyphenyl, 3-acetytoxyphenyl, 4-acetyloxyphenyl, 
2-formyloxyphenyl, 3-propionyloxyphenyl, 4-tsobutyryloxyphenyr, 2-pentanoyloxyphenyl, 3-hexanoylox- 
.. yphenyl,, 3,4-diacetyloxyphenyl, 2,5-diacetyloxyphenyl, 3,4,5-triacetyloxyphenyi, 3,5-bis(acetytamino)pheny.l, 
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2- amidinophenyt, 4-annidinophenyl. 3-amidinophenyl\ 4-(4-methyl-1-pipera2inyl)-3-nitriophenyl, 4-hydroxysul-, 
fonyioxyphenyl, 3-hydroxysulfonyloxyphenyl, S-hydroxysuIfonyloxyphenyt, 4-hydroxy-3-acetytanninophenyl, 

. 4-{2,3,4,6-tetra-o-acetyl-^-D-glucopyranosyloxy)phenyl, 4-(^-D-glucopyranosyloxy)phenyl, 4-(2,3,4,6-tetra-o- 
benzyt-;3-D-giucopyranosyloxy)phenyl, 3,5-bis(dimethylamino)phenyl, 4-chloro-3-nitrophenyl, 4-(4-methyl-V- 

5 piperazinyi)-3-nitrophenyl, 4-cyanophenyi, 3-acetylamino-4-('nnethyl-1-pipera2inyl)phenyl, 3-nitro-4-mor- 
phoiinophenyl, 4-(1-piperazinyl)-3-nitrophenyl, 4-(1-pipera2inyl)-3-nitrophen,yl, 4-hydroxy-3-carboxyphenyi, 4r 
' morpholino-S-aminophenyU 4-hydroxy-3-anninophenyl, 4-hydroxy-3-(2-d^methytanninoethy^amino)phenyl, 4- 
methoxy-3-(4-acetyl-1-pipera2inyl)phenyl, 4-methoxy-3-(1-pjperazjnyl)phenyl, 4-methoxy-3-(4-methyi-T- 
pipera2inyl)phenyl. 4-nnethoxy-3-(4-ethyl-1-piperazinyl)phenyl, 4-hydroxy-3'aminopheny!, 4-hydroxy-3-[(4- 

10 methyl-1-p!perazinyl)methyl]phenyi, 4-methoxy-3-[(VpyrroiidinyI)methyI]phenyl, 3,5-diacetyloxyphenyl, 3- 
methoxy-5-methoxycarbonyiphenyl, 3-methoxy-5-carboxyphenyl, 3-methoxy-5-[(4-methyi-1-piperazinyl)- 
carbonyl]phenyl, 3-methoxy-5-[(1-pyrrolidinyI)-carbortyl]phenyl, 3-methoxy--5-[(4.methyl-r-p(perazinyi)- 
methyl]phenyi, 3-annino-4-carboxyphenyl, 3-carbambyl-4-hydroxyphenyl, 4-hydroxy-3-dimethyiannidopheny!, 

3- methoxycarbonyl-4-methoxyGarbonylmethoxyphenyl, 4-atiyloxy-3-cnethoxycarbonylphenyl. 3-carboxy-4: 
75 carboxymethoxyphenyi, 4-hydroxy-4-allyl-3-methoxycarbonylphenyl, 3-carboxy~4-alIyloxypheny!, 4-hydroxy- 

3- carboxyr5-a(ly!phenyl, 4-mercapto-3-carboxyphenyt, 5-nitro-4-hydroxy-3-methoxycarbonylphenyl, 5rnitro- 
3'methoxycarbony(phenyl, 3-methoxycarbonyl-4-methoxynnethoxyphenyl. 3-methoxycarbonyi-5- 
aminophenyl, 3-carboxy-5-aminophenyK 5Tmethoxycarbonyl-3-bromG-2~aminophenyl, 2-cyanophenyl, 4- 
cyanophenyl, 3-cyanophenyl, 3-methoxycarbony!-4-hydroxyphenyl, 3-carboxy-4-hydroxy-5-(1 ,1-dimethyl-2- 

20 propenyi)phenyl, 2-hydroxy-3-carboxyphenyl, 3-carboxy-4-hydroxy-5-(2-isopropeny!)pheny!, 3-carboxy-4- 
hydroxy-5-methylphenyl, 3-methoxycarbonyl-4-methoxyphenyl, ' 3-methoxycarbonyl-4-hydroxy-5- 
aminophenyl, .,3-carboxy-4-hydroxy-5-propylphenyl, 3-carboxy-4-hydroxy-5-aminophenyl, 3-carboxy-4- 
hydroxy-5-Ghlorophenyl, 3-carboxy-6-hydroxyphenyl, 4-ethoxyphenyl, 3,4-dibutoxyphenyl, 3,4-dipropox- 
' yphenyi. 3-methoxy-4-ethoxyphenyl. 3-prop6xy-4-methoxyphenyl, 3-ethoxy-4-methoxyphenyl, 3,4-didecylox- 

25 yphenyi,, 2i4-diethoxyphenyL 3-ethoxy-4-propoxyphenyl. 3-carb6xy74-hydroxy-5-isobutylphenyl, 3-carboxy- 

4- acetylaminophenyl, 3~carboxy-4-hydroxy-5-{2-hydroxyethyi)phenyl, 3-carboxy-4-aminO"6-hydroxyphenyl, ■ 

3- carboxy-4-hydroxy-5-(2,3-dihydroxypropyl)phenyl, 3-carboxy-4-aminophenyl, 3-carboxy-4-acetyiox- 
yphenyi, 3-ethyl-4-hydroxyphenyt, 3-carboxy-5-hydroxyphenyl, 4-carboxy-3,5-dihydroxyphenyl,; 3-carboxy- , 
4,6-dihydroxyphenyi, 5-methoxycarbonyI-3-amino-2-hydroxyphenyl, 2'allyloxy-5-rTiethoxycarbonylphenyli,3-, , 

30 carboxy^e-methoxyphenyl,. 3-methoxycarbonyl-6-hydroxyphenyl, .3-carbonyl-6-allyioxyphenyl, 3-carboxy-5- 
nitro-6-hydroxyphenyi, 3-carboxy-5-aliYi-6-hydroxyphenyl, 3-carboxy-6-hydroxypheny!, 3-carboxy-5-annino-6- 
hydroxyphenyl; 3-methoxycarbonyl-4-dimethyiaminothiocarbonyloxyphenYl, 3-methoxycarbonyl-4- 
; dirnethylaminocarbonylthiophenyl, 3-methoxycarbonyi-4-hydroxy-5-(2,3-dihydroxypropyi)phenyl. : 3- ., 
: m 3-methoxycarbonyl-4-hydroxy-5-(2-hydroxyethyl)phenyl, 
35 3-ethoxycarbonyM-acetylaminophenyi, 3-methoxycarbonyl-5-hydroxyphenyl. . 3-methoxycarbonyl-4- 
acetytamino-6-hydrGxyphenyt, 3-methoxycarbonyi-6-rnethoxyphenyl, 4-propoxy-3-ethoxyphenyl, . 3- 
methoxycarbonyl-5-ailyl^6'hydroxyphenyi, 3-methoxycarbonyl-4-(2-buteny loxy)pheny I. 3-methoxycarbonyl-4- 
hydroxy-5-{1-methyl-2-propenyl)phenyl, 3-methoxycarbonyl-4-(2-isopentenyioxy)phenyi 3-methoxycarbonyl- 

4- hydroxy-5-(1,1-dimethyl-2-;propenyl)phenyl, . 3-methoxycarbonyi-4-(2'methyi-2-propenylGxy)pheny!, . 3- 
40 methoxycarbonyl-4-hydroxy-5-(2-methyl-2-propenyl)phenyI, 5-chlord-4-hydroxy-3-methoxycarbonyiphenyl, 

3-methoxycarbony(-4-hydroxy-5-methyiphenyl, 3,5-dinitro-4-hydroxyphenyl; 4-hydroxy-3-nonyloxycarbonyl- 
phenyl. 4-hydroxy-3"benzyloxycarbonylphenyl, 4-hydroxy-3-(2-methyl-2-propenyl)-5-ben2yloxycarbonyt, 4- 
hydroxy'3-(2-methyl-2-propenyI)-5-nonyloxycarbonytphenyl, 

HO .0 , 

• . \/ 
Phenyl , 4 P Phenyl , 

■ : / ■ ";■ 
no 



4-[2-{1-p(peridinyi)ethylamino]-3-carboxyphenyt. 4-methGxy-3-carboxyphenyl, 2-methyM-hydroxy-5-carbox- 
yphenyi, 3-ethyl-4-hydroxy-3-carboxyphenyl, 3-(4-ethyl-1-pipera2inyl)-4-hydroxyphenyl, 4-(2-'hydroxy-3-Gar- 
, 55 boxyphenyl)phenyl, 4-[2-(3,4-diethoxyphenyl)-4-thiazolyl]-3-hydroxy-2-carboxyphenyi, 4-hydroxy-3-hydrox- 
ymethylphenyl, 4-ethoxy-3-carboxyphenyI, 4-n'butoxy-3-n-butoxycarbonylphenyl, 4-n-butoxy-3-carbox- 
yphenyi, 3-acety!methyl-4-hydroxy-3-carboxyphenyl, 3-n-buty!-4-hydroxy-3-carboxyphenyl, 3-allyl-4- 
hydroxy-3-carboxyphenyl, 3-hydroxymethyf-4-hydroxy-3-carboxyphenyl, 3-formyl-4-hydroxy-5-carbox- 
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yphenyl, 5-(2-carboxyethyl)-4-hydroxy-3-carboxyphenyi, 5-(2-methoxycarboxyethyl)-4-hydroxy-3-carb6x- 
yphenyl/ 5-methylaminomethyt-4-hydroxy-3-carboxyphenyl, 5-(2-carboxyvinyI)-4-hydroxy-3-carboxyphenyl. 
5-(2-methoxycarboxyvinyl)-4-hydroxy-3-carboxyphenyi, 5-acetyl-4-hydroxy-3"Carboxypheny!, 5-phenyi-4- 
hydroxy-S-carboxy phenyl, 5-bromo-4-hydroxy-3-carboxyphenyl, 5-cyano-4-hydroxy-3-carboxyphenyl, 4.5- 
hydroxy-3-carboxy phenyl, 5-methoxy-4-hydroxy-3-carboxyphenyl, 5-ethylannino-4-hydroxy-3-carboxyphenyl, 
5-acetylannino-4-hydroxy-3-carbGxyphenyi, 3,5-dicarboxy-4-hydroxyphenyl, 4-methaxy-3-carboxyphenyl, 4- 
ethoxy-3-carboxyphenyl, 4-n-butyoxy-3-carboxyphenyl, 4-dimethyiamino-3-hydroxyphenyl, 4-dimethylamino- 
3-hydroxymethylphenyl, 4-dimethylamino-3-nnethoxycarboxyphenyl, 4-trifluoronnethyisulfonyloxy-3-methox- 
ycarbonylphenyl, 3-methoxymethoxycarbonyl-4-nnethoxymethoxy-5-(1-propenyl)phenyl, 3- 

methoxymethoxycarbony(-4-methoxymethoxy-5-formylphenyi; 3-methoxymethoxycarbonyl-4- 
methoxymethoxy-5-acetylmethylphenyl, 5-(2-methyl-2-propenyl)-4-nnethoxymethoxy-3-methoxymethoxycar- 
bonytphenyl and the like. 

The 5- to 15-membered monocylic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero 
atoms selected fronn the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom can be 
exemplified by pyrrolidinyi, piperidinyl, pierazinyL morpholino. pyridyl, 1,2,5,6-tetrahydropyridyithienyI, 
qutnolyl, 1,4-dihydroquinoiyl, benzothiazolyl, pyrazyl, pyrimidyl, pyridazylthienyl, pyrrolyl, carbostyril, 3,4- 
dihydrocarbostyril, 1 ,2,3.4-tetrahydroquinolyl, indolyl, isoindoiyi, indolinyl, benzoimidazolyl. benzoxazolyl, 
imidazolidinyi, isoquinoiyi, quinazoiidinyl, quinoxaiinyl. cinnoiinyl, phthalazinyl, carbazotyi, acrydinyl, 
chromanyl, isoindotinyl, isochromanyl, pyrazotyl, imidazolyl. pyrazolidlnyl, phenothiazinyl, benzofuryl, 2,3- 
dihydrobenzo[b]furyl, benzothienyl, phenoxthlnyl, phenoxazinyl, 4H-chromenyi, 1H-indazolyl, phenazinyl, 
xanthenyl- thianthrenyl, isoindolinyl, 2-imtdazoiinyl, 2-p,yrroliny(, furyl. oxazolyl, tsooxazolyl, thiazolyl, 
isothiazoiyi,. pyranyl, pyrazolidinyl, 2-.pyrazolinyl, quinuciidinyl, 1 ,4-benzoxazinyl, 3,4-dihydro-2H-1 ,4-benzox- 
azinyl, 3,4-dihydro-2H-1 .4-benzothiazinyl,. 1 ,4-benzothiazinyl,, 1 ,2,3,4-tetrahydroquinoxalinyl, 1 ,3-dithia-2,4- 
dihydronaphthalenyl, . phenanthridinyl, 1 ,4-dithianaphtha!enyl, dibenzo[b,e]azeptne and 6,11-dihydro-5H- 
dibenzo[b,e]azepine. 

The heterocyclic ring having 1 to 3 groups selected from the, group consisting of an oxo group, an alkyi 
group, a benzoyl group, a, lower alkanoyi group, a hydroxyl group, a carboxy group, a lower aikoxycarbonyl 
group, a lower alkytthio group, a group 




(A and X_ are the same as defined above; R^^ and R^*, are each the same or different, and are each 
represents a hydrogen atom or a lower aikyi group; further R^^ and R^'^ as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- 
to six-membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alky! group as a substituent.), a cyano group, a lower alkyI group having hydroxyl groups, ' a 
phenylaminothiocarbonyr group and ah amino-tower aikoxycarbonyl group which may have lower alkyI 
, groups -as substituents, can be exemplified by heterocyclic rings each having 1 to 3 groups selected from 
the group consisting of an oxo group, a Ci-rg straight-chain or branched-chain alkyi group, a benzoyl 
group, a Ci-6 straight-chain or branched-chain alkanoyi group, a hydroxyl group, a carboxy group, a Ci-6 
straight-chain or branched-chain aikoxycarbonyl group, a Ci -s straight-chain or branched-chain alkytthio 
group, a group of the formula, 



- A - N 




(A is the same as defined above; R^s and R^^ are each the same or different, and are each represent a 
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hydrogen atom or a Ci-6 straight-chain or branched-chain alkyi group, further R^^ and R^* as well as the 
adjacent nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom 
may form a five- to six-membered saturated heterocychc ring, said heterocyclic, ring may have a Ci-e 
straight-chain or branched-chain alky! group as a substituent.), a cyano group, a Ci -g straight-chain or 
5 branched-chain aikyi group having 1 to 3 hydroxyl groups, a phenylaminothiocarbonyl group and a Ci-s 
. straight-chain or branched-chain alkoxycarbonyi group having an amino group which may have one to two 
Ci-6 straight-chain or branched-chain alkyf groups as substituent(s), such as dlben2o[b,e]a2epin-3-yi-6-one, 
4-0x0-1 ,4-dihydroquinolyl, 1-oxopyridyt, 2-oxo-pyridyl, 1-methyl-3,4-dihydrocarbostyril, 1-ethylcarbostyrii, 1- 
butyl-3,4-dihydrocarbostyril, l-hexytcarbostyrii, T-octadecy(-3,4-dihydrocarbostyri!, 3-oxo-4-methyl-3,4- 
70 dihydro-2H-1 ,4-benzothia2inyl, 3-oxo-3,4-dihydro-2H-1 ,4-ben20thiazinyi, t-ben2oyi-1 ,2,3,4- 

tetrahydroquinotyl, 1-octadecyl-1 ,2,3,4-tetrahydroquinotyt, t-benzoylcarbostyrii, 4-ben2oyi-3,4-dihydro-2H- 
1 ,4-ben20thia20ly!, 4-methyt-1 ,2,3,4-tetrahydroquinoxaliny[, 4-benzoy!-1 ,2,3,4-tetrahydroquinoxalinyl, 1- 
acetyl-1i2,3,4-tetrahydroquinoly!, 1-acetyl-3,4-dihydrocarbostyrj|, 4-acetyl-3,4-dihydro-2H-l ,4-benzothia2oiyl, 
4-benzoyl-3,4-dihydro-2H-1,4-ben20xa2inyl, 4-acetyl-3,4-dihydro-2H-1 .4-ben20xa2iriyl, 4-acetyl-1 ,2,3,4- 
75 tetrahydroquinoxalinyl, 1-methyl-1 ,2,3,4-tetrahydroquinolyl, 7-hydroxy-3,4-dihydrocarbostyril, 8-hydroxy-3,4- 
. dihydrocarbostyri!, a-methylthiobenzothiazotyt, 3-oxo-3,4-dihydro-2H-1,4-ben20xazinyl, 1-acetyiindolinyl, 2- 
oxobenzoimidazotyi,. 4-methyl"3,4-dihydro-2H-1 ,4-ben20xa2inyl, 1 0-acetylphenothiazinyi, 2-oxoben- 
2othiazolyi, 2-oxoben2oxa2oiyl. 2-oxo-3-methylbenzothiazolyl, 1 ,3-dimethyl-2-oxoben20imida20lyl, 6- 
hydroxy-3,4-dimethy!quinolyl, 4-oxopyridyi, 1-propyl-1 ,2,3.4-tetrahydroquinoiyl, 4-pentyf-1 ,2,3,4- 
20 tetrahydroquinoxalinyl, 1-propanoyl-1,2,3,4-tetrahydrpquinoly!, 1-butylcarbostyrll, 4-pentanoyl-3,4-dihydro- 
2H-1 ,4-ben20thia20lyl, 4-hexanoyl-3,4-dihydro-2H-t,4-ben20xa2inyl. a-ethylthiobenzoxazolyl, 2-prGpyl- 
thiobenzoimidazolyi, 2-butylthiobenzothia2olyl, 6-pentylcarbostyril, 7-hexyithio-3,4-dihydrocarbostyri!, 2-car-, 
boxypyridyl, 2-carboxypyrrolyl, 2-ethoxyGarbonyipyridy!, 2-methoxycarbonylpyrroiyl, 1-methylpyrtdinum, 1- 
methyl-1 ,2,5,6-'tetrahydropyridyl, 2-methoxycarbonylfuryl, 2-carboxyfuryl, 2-dimethylaminQcarbonyipyridyl, 
25 2-acetylpyrrolyl, 2-hydroxymethylpyridyl, 2-ethoxycarbonyl-4-methyipyridyl, 2-carboxy-4-methyipyridyl, 2-(4- 
methyM-pipera2inyl)carboxypyridyl, , 2-(2-dimethylaminoethoxycarbonyl)pyridyl, 2-dimethylaminomethyl- 
pyridyl, 2-ethoxycarbonylthienyl, 2-methyl-7-carboxyben2ofuryl, 2-carboxythtenyl,^ 4-ethoxycarbonylthiazo(yl, 
4-Garboxythia20lyl, 4-methyl-5-carboxythiazolyl, 3-carboxypyridyi, 2,2-dimethyl-7-carboxy-2,3-dihydroben20- 
; [bjfuryl, 4-carboxypyridyl,. 2-methyl-4-carbamoylpyridyl, 2,6-dimethyl-3-carbampylpyridyi, ' 2- 

30 . phenyiaminothiocarbonylpyridyl, 2-methyl-3-carboxypyrjdyl, 2,6-dimethyl-3-carboxypyridyi and the like. 

As to the lower alkenyloxy group, there can be mentioned C2-6 straight-chain or branched-chain 
alkenyloxy groups such as vinyloxy. allyloxy, 2-butenyloxy, 3-butenyioxy, 1-methylally!dxy. 2-pentenyioxy, 
2-hcxenyloxy and the like. : 

The lower alkylsulfinyl group can be exemplifed by Ci -e straight-chain or branched-chain alkylsulfinyl 
35 groups such as methytsulfinyl, ethylsulfinyl, isopropylsuifinyl, butylsulfinyl, tert-butyisulfinyl, pentylsulfinyl, 
hexylsulfinyl and the like. ^ 

As to the lower alkanoyioxy group, there can be mentioned Ci-s straight-chain or branched-chain 
alkanoytoxy groups such as formyioxy, acetyioxy, propionyloxy, butyryloxy, isobutyryloxy, pentanoyloxy, 
tert-butyicarbonyioxy, hexanoyloxy and the like. 
40 The tri-lower alkyI group-substituted silyloxy group can be exemplified by silyloxy groups each 
substituted with three Ci -e straight-chain or branched-chain alkyI groups, such as trimethylsilyloxy, 
triethylsilyloxy, triisopropylsilyloxy, tributyisilyloxy, tri-tert-butylsiiyioxy, tripentylsilyloxy, trihexylsilyloxy, 
dimethyl-tert-butyisilyloxy and the like. 

The phenyl-lower alkyI group which may have a lower alkoxy group as a substituent on the phenyl ring 
45 and a hydroxy! group as a substituent on the lower alkyI group, can be exemplified by phenylalkyi groups 
each having a d -6 straight-chain or branched-chain alky! group moiety, which may each have one to three 
. Ci-6 straight chain or branched chain alkoxy groups as substituent{s) on the phenyl ring, and a hydroxyl 

group as a substituent on the lower alky! group, such as benzyl, 2-phenylethyl, 1-phenylethyl, 3- 
phenylpropyl, 4~pehnylbutyt, 1 ,1-dimethyl-2-phenylethyl,5-phenylpenty!, 6-phenylhexyl, 2-methyl-3-pheny!- 
50 propyl, 2-methoxybenzyl, 2-(3-methoxyphenyi)ethy!, 1-(4-methoxyphenyl)ethyl, 3-(2-ethoxyphenyl)propyl. 4r 
(3-ethoxyphenyl)butyl, 1 ,1-dtmethyl-2-(4-isopropoxyphenyl)ethyl, 5-(4-pentyloxyphenyl)pentyl, 6-(4-hexylox- ■ 
yphenyl)hexyl. 3,4-dimethoxybenzyl, 2,5-dimethoxybenzyf, 2,6-dimethoxybenzyl, 3,4,5-trimethoxyben2yl, 1- 
phenyl-1-hydroxymethy!, 2-phenyl-1-hydroxyethy!, 1 -phenyl-2-hydroxyethyl, 3-phenyM-hydroxypropy!, 4- 
phenyl-4-hydroxybutyl, 5-phenyl-5-hydroxypentyl, 6-phenyl-6-hydroxyhexyl, 2-methyt-3-phenyl-3-hydrox- 
■ 55 ypropyl. 1-{2-methoxyphenyl)-1-hydroxymethyl. 2-(3-methoxyphenyl)-1-hydroxyethyl, 3-(2-ethoxyphenyl)-2- 
hydroxypropyl, 4-{3-ethGxyphenyl)-3-hydroxybutyl, 5-(4-pentyloxyphenyl)-4-hydroxypentyl, 6-(4-hexylox- 
yphenyi)-5-hydroxyhexyl, 6-(4-hexyloxyphenyi)-1-hydroxhexyl, 1-(3,4-dimethoxyphenyl)-1-hydroxymethyl. 1-;. 
(3,4,5-trimethoxyphenylH-hydroxymethyl and the like. 
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The benzoyl group which may have lower alkoxy groups as substituents on the phenyl ring, can be 
exemplified by benzoyl groups which may each have one to three Ci-g straight-chain or branched-chain 
alkoxy groups as substituent(s) on the phenyl ring/such as benzoyl, 2-methoxyben2oyi, 3-methoxyben2oyl, 
4-methoxybenzoyl, 2-ethoxybenzoyl, 3-ethoxybenzoyl, 4-isopropoxybenzoyi, 4-pentyloxyben2oyl, 4-hexyiox- 
ybenzoyl, 3,4-dtmethoxybenzoyl, 3-ethoxy-4-methoxybenzoyl, 2,3-dimethoxyben2oyl, 3,4-diethoxyben2oyl, 
2,5-dimethoxybenzoyl, 2,6-dimethoxybenzoyt, 3,5-dimethoxyben2oyl, 3,4-dipentyloxyben2oyl, ,3,4,5- 
trimethoxybenzoyl and the like/ 

The phenyHower alkenyl group which may have lower alkoxy groups as substituents on the phenyl 
group, can be exemplified by phenylaikenyl groups each having a Ca-e straight chain or branched chain 
alkenyt moiety, which may each have one to three Ci -e straight chain or branched chain alkoxy groups as 
substituents on the phenyl ring, such as cinnamyl, styryi, 4-phenyh3-butenyi, 4-phenyl-2-butenyl, 5-phenyl- 
4-pentenyl, 5-phenyl-3-pentenyl, 5-phenyl-2-pentenyl, 6-phenyl-5-hexenyl, 6-phenyl-4-hexenyl, 6-phenyl-3- 
hexenyl, 6-phenyl-2-hexenyl, 2-methyl-4-phenyl-3-butenyl, 2-methylcinnamyI, 1-methylcinnamyl, 2-methox- 
ystyryl, 3-methoxycinnamyi, 4-methoxystyryl, 2-ethoxy cinnamyl, 3-ethoxystyryt, 4-ethoxystyryl, 2-propox- 
ystyryi, 3-propoxystyryl, : 4-propoxycinnamyl, 3-(tert-butoxy)styryl, 4-pentyloxy cinnamyl, 3-hexyloxystyryl, 
3,4-dimethoxystyryl, 3, 5-dimethoxystyry (, 2,6-dimethoxy styryi, 3,4rdiethoxystyryl, 3,5-diethoxystyryI, 3,4,5- 
trimethoxystyryl, 4-ethoxyphenyl-3-butenyl, 4-(3-tertbutoxypheny!)-2-butenyl, 5-{4-hexyloxyphenylH-pen- 
teny(, 6-(3,4-dtmethQxypheny()-5-hexenyl. 6-(3,4,5-triethoxyphenyl)-3-hexenyl and the like. 

The amino-lower alkyi group which may have lower aikyi groups as substituents, can be exemplified by 
amino group-containing Ct-6 straight-chain or branched-chain alkyi groups which may each have one to 
two Cv-G straight-chain or branched-chain alkyi groups as substituent(s), such as aminomethyl, 2-em- 
ihoethy!, 1-aminoethy!, 3-aminopropyl, 4-aminobutyl, 5-aminopentyl, 6-aminohexyl, 1 J~dtmethyl-2- 
aminoethyl, 2-methyl-3-aminopr6pyl.. methylaminomethyt, 1-ethyiaminoethyl, 2-propylaminoethyl, 3- 
isopropylaminopropyl, 4-butylaminobutyt, 5-pentylaminopenty!, 6-hexylaminohexyl, dimethylaminomethyl, 
(N-ethyl-N-propylamino)methyl, 2-(N-methyl-N-hexylamino)ethyl and the like. 

The five- or six-membered saturated or unsaturated heterocyclic ring which and as well as the 
adjacent nitrogen atom bonded thereto may form together with or without other nitrogen atom or oxygen 
atom, can be exemplified by piperazinyl, pyrroiidinyi, morpholinyt, piperidinyl, pyrrotyl, imidazolyl, pyrazoiyi, 
,2-pyrrolinyl, 2-imida20linyl,'imidazolidinyl, 2-piperazoitnyl. pyrazolidinyl, 1 ,2,5,6-tetrahyd.ropyridyl, etc. ,, 

The above heterocyclic ring substituted , with a lower alkanoyi group or a lower alkyi group can be 
exemplified by above heterocyclic rings each substituted with a Ci-g straight-chain or branched-chain 
alkanoyi group or a d-s straight-chain or branched-chain alkyi group, such as 4-acetylpipera2inyl, 3- 
formylpyrrolidinyl, 2-propionylpyrrolidinyl, 4-butyrylpiperidinyl, 3-pentanoylpiperazinyl, 2-hexanoylmor- 
pholino, 4-methylpiperaztnyl, 4-ethylpiprazinyl, 3-ethyipyrroiidinyl, 2-propylpyrroiidinyl, 4-butylpiperidinyI, 3- 
pentytmorphoiino, 2-hexylpiprazinyl, 2-acetylpyrrolyl and the like. - 

' The phenyl-tower alkoxy group can be exemplified by phenylalkoxy groups each having a C1-5 
straight-chain or branched-chain alkoxy moiety, such as benzyloxy, 2-phenylethoxy, 1-phenytethoxy, 3- 
phenylpropoxy, 4-phenylbutoxy, 1 ,1-dimethyl-2-phenyiethoxy, 5-phenyipentylGxy, 6-phenylhexyldxy, 2- 
methyl-3-phenylpropoxy and the like. 

As to the hydroxyl group- or lower alkanoyioxy group-substituted lower alky! group, there can be 
mentioned Cr-t straight-chain or branched-chain atkyi groups each having one to three hydroxy! groups or 
one to three Ci -6 straight-chain or branched-chain alkanoyioxy groups, such as hydroxymethyl, 2- 
hydroxyethyl, T-hydroxy ethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyi, 1 .1-dimethyt-2-hydrox- 
yethyi, 5,5,4-trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1-hydroxytsopropyl, 2-methyl-3-hydrox- 
ypropyl, acetyloxy methyl, 2-propionyloxyethyL 1-butyrylpxyethyL 3-acetyloxypropyl. 2,3-diacetyloxypropyl, 
4-isobutyryloxybutyl, 5-pentanoyloxypentyi, 6:tert-butylcarbonyloxyhexyl, 1 ,1-dimethyi-2-hexanoyloxyethyl, 
5,5, 4-triaeetyloxypentyl, 2-methyl-3-acetyioxypropyl and the like. 

The tetrahydropyranyloxy group which may have, as substituent(s), one to four groups selected from 
the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower aikoxy group, a 
hydroxy! group- or lower alkanoyioxy group-substituted lower alkyi group and a lower alkanoyioxy group, 
can be .exemplified by tetrahydropyranyloxy groups which may each have, as substituent(s); one to four 
groups selected: from the group consisting of a hydroxyl group, a d-e straight-chain or branched-chain. 
alkoxycarbonyl group, a phenylalkoxy group having a Ci -5 straight-chain or branched-chain alkoxy moiety, 
a C1-6 straight-chain or branched-chain alkyi group having one to three hydroxyl groups or one to three 
Ci-G straight-chain or branched-chain alkanoyioxy groups, and a C2-5 straight-chain, or branched-chain 
alkanoyioxy group, such as 2-, 3- or 4-tetrahydropyranyloxy, 3,4,5-trihydroxy-6-methoxycarbonyl-2- 
tetrahydropyranyloxy, 3,4,5-triben2yloxy-6-hydroxymethyl-2-tetrahydropyranyloxy. 3,4,5-triacetyloxy-6- 
" acetyloxymethyl-2-tetrahydropyranyloxy, 3,4,5-trihydroxy-6-hydroxymethyl-2-tetrahydropyranyloxy, 3- 
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hydroxy-2-tetrahydropyranyioxy, 2,4-dihydroxy-3-tetrahydropyranyioxy, 2,3.5-trihydroxy-4- 

. tetrahydropyranyloxy, 3-{2,3-dihydroxypropyl)-2-tetrahydropyranyloxy, 6-nnethoxycarbonyi-2- 

/ tetrahydropyranyloxy, 6-(5,5,4-trihydroxypentyI)-2-tetrahydropyranyioxy, 4-ethoxycarbonyl-3- 

tetrahydropyranyloxy, 4,6-dimethoxycarbonyl-4-tetrahydropyranyioxy, 4,5,6-tnmethoxycarbonyl-2- 
5 tetrahydropyranyloxy, 2-propoxycarbonyl-3-tetrahydropyranyl6xy, 6-butoxycarbony!-4-tetrahydrypyranyloxy, 
6-pentyloxycarbonyl-2-tetrahydropyranyloxy. 4-hexyloxycarbQnyi-3-tetrahydropyranylQxy, 3,4,5;6-: 
tetrahydroxy-2-tetrahydropyranyloxy, ^-ben2yloxy-2-tetrahydropyranyioxy, 4-(2-phenylethoxy)-3- 
tetrahydropyranyloxy, 4,6-dibenzyloxy-4-tetrahydropyranyioxy, 4,5,6-tnbenzybxy-2-tetrahydropyranyloxy, 2- 
(3-pheny(propoxy)-3-tetrahydropyranyloxy, 6-{4-phenylbutoxy)-4-tetrahydropyranyloxy, 6-(5-phenylpen- 

70 tyloxy)-2-tetrahydropyranyloxy, 4-(6-phenylhexyioxy)-3-tetrahydropyranyloxy. 3,4,5-trihydroxy-6-benzyloxy- 
2-tetrahydropyranyloxy, 6-acetyloxy-2-tetrahydropyranyloxy, 4-propionyloxy-3-tetrahydropyranyioxy, 4,6- 
diacety)oxy-4-tetrahydropyranyioxy, 4,5,6-triacetyloxy-2-tetrahydrDpyranyloxy, 2-butyryloxy-3- 

tetrahydropyranyloxy, 6-pentanoyloxy-3-tetrahydropyranyloxy, 4-hexanoyloxy-3-tetrahydropyranyloxy, 3,4,5- 
trihydroxy-6-acetyloxy-2-tetrahydropyranyioxy, 6-hydroxymethyl-2-tetrahydropyranyloxy, 4-(2-hydroxyethyi)- 

'75 2-tetrahydropyranyioxy, 4,6-dihydroxynnethyl-4-tetrahydropyranytoxy, 4,5,6-dihydroxymethyl-2- 

tetrahydropyranyioxy, 2-(3-hydroxypropyl)-3-tetrahydropyranyloxy, 6-acetyioxyethy[-2"tetrahydropyranytoxy, 
4-(2-acetyioxyethyl)-2-tetrahydropyranyioxy, 4,6-diacetyloxymethyl-4-tetrahydropyranyioxy, 4,5,6- 
triacetyioxymethyl-2-tetrahydropyranyloxy, 2-(3-propionyloxypropy!)-3-tetrahydropyranylQxy, 6-(4-butyryiox- 
ybutyI)-4-tetrahydropyranyloxy, 6-{5-hydroxypentyl)-2-tetrahydropyranyloxY, 4-(6-hexanoyloxyhexyl)-3- 

20 tetrahydropyranyloxy, 3,4,5-trihydroxymethyl-6-acetyloxymethyltetrahydropyranyloxy and the like. 

The piperazinyl-lower alkyl group which may have lower aikyi groups as substituents on the piperazine 
ring, can be exennplified by piperazinylalkyt groups each having a Ci-6 straight-chain or branched-cahin 
lower alkyl moiety, which may each have . one to three Ci -e straight-chain or branched-chain alkyl groups 
as substituent(s) on the piperazine ring, such as ^ (l-piperazinyl)methyl, 2-(1-piperazinyl)ethyi, 

25 piperazinyl)ethyl, 3-(1-piperazinyl)propyl. 4-(1-piperazinyl)butyl, 5-(1-piperazinyl)pentyt, 6-{1-pipera2inyl}- 
hexyl, 1.1'dimethyl-2-(1-piperazinyl)ethyl, 2-methyl-3-(1-piperazinyi)propyl, {4-methyI-T-piperazinyl)methy!, 
2-(4-ethyl-1-pipera2inyi)e,thyl, 1-(4-propyt-1-piperazinyl)ethy!, 3-(4-butyl-1-piperazinyl)propyl, 4-(4-pentyl-1- 

. . piperazinyi)butyi, 5-(4-hexyh1-piperazinyl)pentyl,6-(3,4-dinnethyl-1-pipe^^^ 1 ,1-dinrlethyl-(3,4,5- 

trimethyl-1-piperazinyl)ethy^ and the like. . 

30 As to the lower alkoxycarbonyf-substituted lower alkoxy group, there can be mentioned Ci-6 straight- 
chain or branched-chain alkoxycarbonylalkoxy groups each having a Ci-6 straight-chain or branched-chain , 
alkoxy moiety, such as methoxycarbonylmethoxy, 3-nnethoxyGarbonylpropoxy, ethoxycarbonytmethoxy, 4- 
/. ' ethoxycarbonylbutoxy, 6-propoxycarbonylhexyloxy, 5-isopropoxycarbonylpentyioxy, 1 ,1-dimethyl-27butox- ^ 

■ ■ . ycarbonylethoxy, 2-methyl-3-tert-butoxycarbonylpropoxy, 2-pentyoxycarbonylethoxy, hexyloxycarbonyt- 

35 methoxy and the like. 

As to the carboxy-substituted lower alkoxy group, there can be mentioned carboxyalkoxy groups each 
having a straight-chain or branched-chain alkoxy moiety, such as carboxy methoxy, 2-carboxyethoxy, 
: 1-carboxyethoxy, 3-carboxyprbpyl, 4-earboxybutoxy, 5-carboxypentyloxy, 6-carboxyhexyloxy, 1,1-dimethyl- 
2-carboxyethoxy, 2-methyl-3-carboxypropoxy and the like. 
40 . As to the lower alkoxy-substituted aikoxy group, there can be mentioned alkoxyalkoxy groups each 
having a Ci-s straight-chain or branched-chain alkoxy. moiety, such as methoxymethoxy, 3-methox- 
■ ypropoxy, ethoxymethoxy, 4-ethoxybutoxy, 6-propoxyhexyloxy, 5-isopropoxypentyloxy, 1 .l-dimethyt-a- 
butoxyethoxy/'^-methyl-S-tert-butoxypropoxy, 2-pentyloxyethoxy, hexyjoxymethoxy and the like. 

. The lower atkyi group having hydroxy! groups can be exemplified by Ci -e straight-chain or branched- 
45 chain alky! groups each having one to three hydroxy! groups, such as hydroxy nnethy I, 2-hydroxyethyl. 1- 
hydrbxyethyl, 3-hydroxypropyl, 2.3-dihydroxypropyt, 4-hydroxybutyi, 1 ,1-dimethyl-2-hydroxyethy, 5,5,4- 
trihydroxypentyl, 5-hydroxypentyi, 6-Hydroxyhexyl, 1-hydroxyisopropyl, 2-methyl-3-hydroxypropyl and the 
"like. 

The lower alkenyl: group can be exemplified by Ci^t straight-chain or branched-chain alkenyl groups 
50 such as vinyl, allyl.' 2-butenyl, 3-butenyl, 1-methylallyl, 2-pentenyl, 2-hexeny! and the like. 

The aminothiocarbonyioxy group which may have lower alkyl groups as substituents, can be exempli- 
fied by thiocarbonyloxy groups each having an amino group which may have one to two Ci-g straight-chain 
or branched-chain alkyl groups as substituent(s), such as thiocarbamoyloxy, methylaminothiocarbonyloxy, 
ethyiaminothiocarbonyloxy, propyiaminothiocarbonyloxy, isopropylaminothiocarbonyioxy, butylanninothiocar- 
55 bonyloxy. pentylaminothiocarbonyioxy, hexyiaminothiocarbonytoxy, dimethylaminothiocarbonytoxy, (N-ethyl- 
, ' - N-propylamino)thiocarbonyloxy, (N-methyl-N-hexylamino)^^ 

The aminocarbonylthio group which may have lower aikyi groups as substituents, can be exemplified 
by carbonylthio groups having an amino group which may have one to two Ci -g straight-chain or branched- 
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chain alkyt groups as substftuent{s), such as aminocarbonylthio, methylaminocarbonylthio, ethyiaminocar- 
bonylthio, propylaminocarbonylthio, 3-isopropylaminocarbonylthio. butyiaminocarbonylthio, pentylaminocar- 
bonylthio, hexylaminocarbonyithio, dimethylanninocarbonytthio, (N-ethyl-N-propyiamino)carbonytthto, (N- 
nr»ethyl-N-hexylannino)carbonyithio and the like. 
5 As to the lower aikanoyl-substituted lower alkyi group, there can be mentioned Gi-g straight-chain or 

- branched-chain alkyI groups each having one to three Ci-6 straight-chain or branched-chain alkanoyi 

, groups, such as formylmethyl, acetylmethyl, 2-propionylethy!, 1-butyrylethyl. 3-acetylpropyl. 2,3-diacety!- 
propyl, 4-isobutyryibutyl, S-pentanoylpentyl, 6-tert-butylcarbonylhexyl, 1 ,1-dimethyi-2-hexanoy}ethyl, 5,5,4- 
triacetylpenty!, 2-methyl-3-acetyipropyl and the iike. 
70 The phenyl group which may have one to three lower alkoxy groups as substituents on the phenyl ring, 
can be exemplified by phenyl rings which may each have one to three Ci-e straight-chain or branched- 
chain alkoxy groups as substituents on the phenyl ring, such as phenyl. 2-methoxyphenyl, 3-methox- 
yphenyl, 4-methoxyphenyi, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyI, 4-isopropoxyphenyl, 4-pen- 
tytoxyphenyl, 4-hexyloxyphenyl, 3,4-dimethoxyphenyl, 3-ethoxy-4-methoxyphenyl, 2,3-dimethoxyphenyl, 
75 3,4-diethoxypheny!, 2,5-dimethoxyphenyl, 2,6-dimethoxyphenyi, 3-propoxy-4"methoxyphenyt. 3,5-dimethox- 
yphenyl, 3,4-dipentyloxyphenyi, 3,4,5-trimethoxyphenyi, 3-methoxy-4-ethpxyphenyi and the like. 

The pyridyl group which may have an oxo group, can be exemplified by pyridyl groups which may 
each have an oxo group, such as 2-pyridyl, 3-pyridyl, 4-pyridy!, 2-oxo-3-pyridyl, 4-oxo-2-pyridyl. 1-oxo-3- 
pyridyl. 3-oxo-2-pyridyf and the like. 
20 The quinolyl group which may have an oxo group, can be exemplified by quinoiyf groups which may 
each have an 0X0 group, such as 2-quinolyl. 3-quinolyi, 4-quinolyt, 5-qutnolyl, 6-quinolyi, 7-quinolyl, 8- 
quinoiyi, 2-oxo-4-quinolyl, 2-oxo-7-quinolyl, 2-oxo-5-quinolyl, 2-oxo-8-quinolyl, 4-oxo-6-qutndlyl and the like. 

The phenyl group having, as substituents on the phenyl ring, one to three groups selected from the 
group consisting of a lower alkanoyloxy group, a hydroxysulfonyioxy group, a cyano group, an amidino 
25 group, a nitro group, a lower alkylsutfbnyl group and a tetrahydropyranyioxy group which may have, as 
substituents, one to four groups selected from the. group consisting of a hydroxy! group, a lower 
alkoxycarbonyl group, a phenyl-iower alkoxy group, a lower alkanoyloxy.-substituted lower alkyI group and a 
lower alkanoyloxy group, can be exemplified by phenyl groups each having, as substituent(s) on the. phenyl . 
: ' ring, one to three groups selected from the group consisting of a Ci-s straight-chain or branched-chain. 

30 alkanoyloxy group, a hydroxysutfonyloxy group, a cyano group, an amidino group, a nitro group, a Ci-e 
■ , straight-chain or branched-chain alkylsulfonyt group and a tetrahydropyranyioxy group which may have, as 
substituents, one to four groups selected from the group consisting of a hydroxyl .group, a Gi-g straight- 
. chain or branched-chain alkoxycarbonyl group, a phenylalkoxy group having a Ci -6 straight-chain or 
- . \ . branched-chain alkoxy moiety, a Ci -5 straight-chain or branched-chain alkyI group having one to three , 
35 C2-6 straight-chain or branched-chain alkanoyloxy groups, and a C2 -6 straight-chain or branched-chain 
alkanoyloxy group, such as 2-acetyloxyphenyl, S-acetyloxyphenyl, 4-acetyloxyphenyl, 2-formyloxyphenyl, 3- 
propionyloxyphenyl, 4-tsobutyry(oxyphenyl, 2-pentanoyloxyphenyl, 3-hexanoyloxyphenyl, 3,4-diacetylox- 
yphenyl, 2,5-diacetyioxyphenyl, 3,5-diacetyloxyphenyl, 2,5-diacetyloxyphenyl, 3,4,5-triaceyloxyphenyl, 4- 
hydroxysulfonytoxyphenyl, 3-hydroxysulfonyloxyphenyl, 2-hydroxysuifonyloxypheny!, 4-cyanophenyl, 3- , 
40 cyanophenyl, 2-cyanophenyl, 4-amidinophenyl, 3-amidinophenyl, 2-amidinophenyl, 2-nitrophehy!, 3- 
nitrophenyl, 4-nitrophenyl, 3,4-dinitrophenyl, 2,5-djnitrophenyl, 2,6-dinitrophenyl, 3,4,5-tnnitrophenyl, 3,5-, 
dinitro-4-acetyloxyphenyi, 4-methylsulfonylphenyl, 2-methylsulfonylphenyl, 3-methylsulfonylphenyl, 2-ethyl- 
sulfonylphenyl, 4-isopropylsulfonylphenyl, 4-penty!sulfonylphenyl, 4-hexylsulfonylphenyl, 3,4-dimethylsul- 
fonylphenyl, 3,4-diethylsulfonylphenyl, 2,5-dimethylsutfonylphenyl, , 2,6-dimethylsutfonylphenyi, 3,4,5- 
. '^5 . trimethylsulfonylphenyl, 4-(2.3,4,6-tetra-o-acetyl-;3-D-glucopyranosyloxy)pheny!, 4-(/3-D-glucopyranosyloxy)- 
phenyl, 4-{2,3,4,6-tetra-o-ben2yf-y3-D-glucopyranosyloxy)phenyi and the, like. 

The amino group which may have a lower alkanoyi group, can be exemplified by amino groups which 
may each have a Ci -s straight-chain or branched-chain alkanoyi group, such as amino, formylamino, 
acetylamino, propionylamino, butyrylamino, isobutyryiamino, pentanoylamino, tertbutylcarbonylamino, pen- 
50 tanoylamino. hexanoylamino and the like. 

The phenyl group which may have groups selected from the^ group consisting of a thiazolyl group 
having, as a substituent oh the thiazolyl ring, a phenyl group which may have lower alkoxy groups on the 
phenyl hng, a carboxyl group and a hydroxyl group, can be exemplified by phenyl groups which may each 
■ have one to three groups selected from the group consisting of a thiazolyl group having, as a substituent on 
55 the thiazolyl ring, a phenyl group which may have one to three Gi-b straight-chain or branched-chain 
. . ; : alkoxy groups on the phenyl ring, a carboxyl group and a hydroxy! group, such as phenyl, 2-(3,4- 

diethoxypheny!)-4-thiazolylphenyl, [2-(4-methoxyphenyl)-4-thiazolyl]phenyi, , ■ [4-(3,4,5-trimethoxyphenyt)-2- 
thiazolyfjphenyl, [5-(3-propoxyphenyt)-2-thiazolyl]phenyl, [2-(2-butoxyphenyl)-4-thia20lyf]phenyl. 2-hydroxy- 
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3-carboxyphenyl, 2-hydroxYphenyl, 3-hydroxyphenyt, 4-hyclroxyphenyi, 3,4-dihydroxyphenyl, 3,5-dihydrox- 
yphenyl, 2,5-dihydroxyphenyl, 2,4-dihydroxyphenyl, 2,6-dihydroxyphenyi, 3,4,5-trihydroxyphenyl, 2-carbox- 
yphenyl, Srcarboxyphenyl, 4-carboxyphenyl, 3,4-dicarboxyphenyl, 2,5-dtcarboxyphenyt, 2,6-dicarbox- 
, yphenyl, 3,4,5-tncarboxyphenyi, 3-carboxy-4-hydroxyphenyl, 3-carboxy-6-hydroxyphenyl and the like. 
5 . As the piperidinyHower alkyi group, there can be mentioned piperidinylalkyi groups each having a Ci 
straight-chain or branched-chain alkyI nnoiety, such as {1-ptperidinyl)nnethyl, 2-(1-piperidinyl)ethyl, 
piperidinyl)ethyt, 3-(1-piperidinyf)propyl, 4-(1-piperidinyl)butyl, 5-(2-pipendtnyl)penty!, 6-(3-piperidinyl)hexyt, 
1,1-dlrnethyi-2-{4;piperidinyf)ethyl, 2-methyl-3-{1-pipertdinyi)propyl and the like. 

The alkoxycarbonyl group can be exemplified by, in addition to the above-mentioned lower alkoxycar- 
70 bonyl groups, Ci-i8 straight-chain or branched-chain alkoxycarbonyl groups, such as heptyloxycarbonyl, 
octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyi, undecyloxycarbonyl, dodecyloxycarbonyl, 
tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl, hexadecyioxycarbonyl, heptadecylox- 
ycarbonyl, octadecyloxycarbonyl and the like; 

The amino-lower alkoxycarbonyl group which may have a lower alkyI group as a substituent, can be 
15 exemplified by Ci -s straight-chain or branched-chain alkoxycarbonyl groups each having an amino group 
which may have one to two Ci -& straight-chain or branched-chain alkyi groups as substituents, such as 
aminomethoxycarbonyl, 2-aminoethGxycarbonyl, 1-aminoethoxycarbonyl, 3-aminopropoxycarbonyl, 4- 
aminobutoxycarbonyl, 5-aminopentyloxycarbonyl, 6-aminohexyloxycarbonyi, 1 ,1-dimethyl-2-aminoethoxVcar- 
bonyl,. 2-methyl-3-aminopropoxycarbonyl, methylaminomethoxycarbonyl, 1-ethylaminoethoxycarbonyl, 2- 
20 propylaminoethoxycarbonyi, 3-isopropylaminopropoxycarbonyl, 4-butytaminobutoxycarbonyl, 5-pen- 
tylaminopentyloxycarbonyi, 6-hexylaminohexyloxycarbonyl, dimethylaminomethoxycarbonyl, 2- 
dimethylaminoethoxycarbonyl, 3-dimethylaminopropoxycarbonyl, (N-ethyl-N-propyiamino)methoxycarbonyl, 
2-(N-methyl-N-hexylamino)ethoxycarbohyl and the like. 

The phenyl-lower alkoxycarbonyl group can be exemplified by phenylalkoxycarbonyl groups each 
25 having a Ci-6 straight-chain or branched-chain alkoxy moiety, such as benzyloxycarbohyl, 2-phenylethox- 
ycarbonyt. 1-phenylethoxycarbonyI, 3-phenylpropoxycarbonyl, 4-phenylbutoxycarbonyl, 1 ,1-dimethy^-2- 
phenylethoxycarbonyi,. 5-phenylpentyioxycarbonyl, 6-phenylhexyloxycarbonyl, 2-methyf-3-phenyipropox- 
ycarbonyl and the like. . , i 

The lower alkynyl group there can be mentioned alkynyl groups each having C2-6 straight-chain or 
30 branched-chain- alkynyl moiety, such as ethynyl, 2-propynyl, 2-butynyl, 3-butyny!, 1-methyt-2-propynyl, 2- 
pentynyl, 2-hexynyl and the like. 

As to the carboxy-substituted lower alkyI group, there can be mentioned carboxyaikyf groups each 
having a Ci-g straight-chain or branched-chain alkyI moiety, such as carboxymethyi, 2-carboxyethyl, .1-. - 
v carboxy ethyl, 3-car,boxypropyl, 4-carboxybutyl, 5-carboxypentyl, 6-carboxyhexyI, 1 ,1-dimethyt-2-carbox- 

35 . . yethyl, 2-methy!-3-carboxypropyi and the like. 

As to the lower aikoxycarbonyl-lower alkenyl group, there can be mentioned alkoxycarbonylatkenyl 
groups each having a Ci-g straight-chain or branched-chain alkoxy moiety and a G2-G straight-chain or 
branched-chain alkenyl moiety, such as 2-methoxycarbonylvinyl, 3-methoxycarbdnylallyl, 2-ethoxycarbonyl- 
. vinyl, 4-ethoxycarbonyl-2-butenyl, 6-propoxycarbony!-3-hexenyl, 5-isopropoxycarbonyl-1-pentenyl, 1,1- 
40 dimethyl-2-butoxycarbonyl-2-propenyl, 2-methyl-3-tertbutoxycarbonyl-1-propeny!, 2-pentyloxycarbonyivinyl, 
4-hexyloxycarbonyl-1-butenyl and the like. 

As to the carboxy-substituted lower alkenyl group, there can be mentioned carboxyalkenyl groups each 
having a C2-6 straight-chain, or branched-chain alkenyl moiety, such as 2-carboxyvinyl, 3-carb.oxya!ly!, 4- 
. . carboxy-2-butenyl,. 6-carboxy-3-hexenyl, 5-carboxy-1-pentenyl, 1 ,1-dimethyl-2-carboxy~2-propenyl, 2- 
45 methyl-3-carboxy-1-propeny!,5-carboxy-4-pentenyl, 4-carboxy-1-butenyl and the like. 

The five- or six-membered saturated heterocyclic ring which and R^* as well as the adjacent 
nitrogen atom being bonded thereto may form together with or without other nitrogen. atom or oxygen atom/, 
can be exemplified by piperazinyl, pyrrolidinyl. morpholinyl and piperidinyl. 

The above heterocyclic ring substituted with a lower alkyI group can be exemplified by above 
50 heterocyclic rings, each substituted with a Ci-s straight-chain or branched-chain alky I group, such as 4- 
methylpiperazinyi, 4-ethylpipera2inyl, 3-ethylpyrrolidinyl, 2-propylpyrrolidinyl, 4-butylpiperidinyt, 3-pentyl- 
: morpholino, 2-hexy!piperazinyr and the like. 

The lower alkylsulfonyloxy group which may have halogen atoms, can be exemplified by Ct-g straight- 
chain or: branched-chain alkytsuifonyloxy groups which may each have one to three halogen atoms, such as 
55 methylsulfonyloxy, ethylsulfonyloxy, propylsulfonyioxy, isopropylsulfonybxy, butylsulfonyloxy, tert-butyisul- 
fonyloxy, pentylsulfonyloxy, hexylsulfonyloxy, chloromethylsulfonytoxy, broh^omethyisulfonyloxy, 
iodomethytsulfonyloxy, trifluoromethylsulfonyloxy, 2,-fluoroethylsulfonyloxy, 2,2-difluoroethyisuifonyloxy, , 
2,2,2-trifluoroethylsulfonyloxy, 3-chloropropylsulfonyloxy, 4-chlorobutylsulfonyloxy, 3,4-dichlorobutylsul- 
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fonylojcy, 3-fiuoropentylsu!fonyloxy, 2,3.4-trifluoropentylsulfonyloxy,. 2,3-dichlorohexyisulfonyioxy,- ; 6,6- 
dibromohexytsulfonyloxy and the like. 

As the iower alkoxy-substituted lower alkoxycarbonyl group, there can be mentioned. Ci-s straight-chain 
or branched-chain afkoxyalkoxyGarbonyl groups each having a, Ci -g straight-chain or branched-chain alkoxy 
moiety, such as methoxymethoxycarbonyl, 3-methoxypropoxycarbonyI, ethoxymethoxycarbonyl,,4-ethox- 
ybutoxyearbonyl, 6-propoxyhexyioxycarbonyl, 5-isopropoxypentyloxycarbonyl,: 1 ,1-dimethyl-2-butoxyethox- 
ycarbonyl, 2-methyl-3-tert-butoxypropoxycarbonyl, 2-pentyloxyethoxycarbonyl, hexyloxymethoxycarbonyi 
and theifike. • 

The phenyl group which may have one to three iower alkoxy groups as substituents on the. phenyl ring, 
can be exemplified by phenyl groups which may each have one to three Ci-g straightrchain or branched- 
chain alkoxy groups as substituents : 0n, the phenyl ring, such as/.phenyi, 2-methoxyphenyl, 3-methox-: 
yphenyl, 4-ethoxyphenyl, 2-ethGxyphenyl, 3-ethoxyphenyl, 4-methoxyphenyl, 4-isopropoxyphenyl, 3-butox- 
yphenyl, 4-pentyloxyphenyi. 4-hexyloxyphenyl, 3,4-dimett)oxypheny!.. 3-ethoxy-4-methQxyphenyl, 2,3- 
dimethoxyphenyl, 3,4-diethoxyphenyl, 3,5-dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-dimethoxyphenyf, 
3,4,5-trimethoxyphenyl, 3,4-djpentyloxyphenyi and the tike. 

the pyridyl group which may have an oxo group, can be exemplified by pyrtdyl groups which may 
each have an oxo group, such as pyridyl, 2-oxopyridyl, 3-oxopyridyl, 4-oxopyridyrand the like. 

The quinoty! group which may have an oxo group, can be exemplified by 2-oxoquinolyi and 4- 
oxoquinolyi. 

The phenyl group having, as substituent(s) on the phenyl ring, one to three groups selected from the ' 
group consisting of a lower alkanoyloxy group, a hydroxysultonyloxy group, a cyano group, an amidino 
group, a nitro group, a lower alkylsulfonyl group, a tetrahydropranyloxy group which may have, as 
substituent{s),; one to four groups selected from the group consisting of a hydroxy! group, a .lower 
alkoxycarbonyl group, a , phenyi-lower alkoxy group, a hydroxyl group- or lower alkanoyloxy group- . 
substituted , lower alkyi group and a tower alkanoyloxy group, a phenyl group which may have groups 
selected from the group consisting of a thiazolyl group having, as a substituent on the thiazoiyi ring/a , 
phenyl group which may have lower alkoxy groups on the phenyl ring, a carboxy! group and a hydroxyl 
group, a lower alkyI group having hydroxyl groups, and a group 

(wherein and R^^ are the same as defined above), can be exemplified by phenyl groups each having, as 
, substituent(s) on the phenyl ring, one to three groups selected from the group consisting of a Ci -6 straight- 
chain or branched-chain alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an arriidino group, 
a . nitro group, a Ci -g straight-chain or branched-chain alkylthio group,, a Ci -6 straight-chain or branched- 
chain alkylsulfonyl group, a tetrahydropranyloxy group which may have, as substituents, one to four groups 
selected from the group consisting of a hydroxyl group, a Ci -g straight-chain, or branched-chain alkoxycar- 
bonyl group, a phenylaikoxy group having a Ci-g straight-chain or branched-chain alkoxy moiety, a Ci-g 
straight-chain or branched-chain alky! group having one to three hydroxyl groups or one to three C2-6 
straight-chain or branched-chain alkanoyloxy groups and a C2-G straight-chain, or branched-chain al- 
kanoyloxy group, a phenyl group which may have one to three groups selected from the group consisting of 
a thiazoly! group having, as a substituent on the thtazolyl ring, a phenyl group which may have one to three 
C1-6 straight-chain or branched-chain alkoxy groups on the phenyl ring, a carboxyl group and a hydroxy! 
group, a Ci -g straight-chain or branched-chain alky! group having one to three hydroxyl groups, and a 
group ■ - ■ - , 
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(wherein R2\ and R^^, which may be the same or different, each represent a hydrogen atom or a Ci -e 
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straight-chain or branehed-chain alkyi group), such as 2-methylthiophenyt, 3-methylthiophenyI, 4-methyl- 
thiophenyt, 2-ethylthiophenyl, 3-ethylthiopheny!, 4-ethylthiophenyl, 4-isopropylthiophenyI, 4-pentyl- 
thtophenyl, 4-hexy.lthiophenyl, 3,4-dimethylthiopheny!, 3,4-diethylthiophenyl. 2-acetyloxyphenyl, 3-acetylox- 
yphenyl, 4-acetyloxyphenyl, ■ 2-formyloxyphenyl, 3-propionyloxyphenyl, 4-isobutyryloxyphenyl, 2-pen- 
tanoyloxyphenyl, 3-hexanoyioxyphenyt, 3,4-diacetyioxyphenyi, 3,5-diacetyloxyphenyi, 2,5-diacetyloxyphenyl, 
3,4,5-triacetyioxyphenyi-dimethylthiophenyl, 2,6-dimethyithlophenyl. 3,4,5-trimethylthiophenyl, 3-phenyl- 
phenyl, 4-phenyipheny!, 2-rTiethylsulforiy)phenyr, 3-methylsulfony!phenyi, 4-methylsulfortylphenyl, 2-ethylsul- 
fonyiphenyi. 4-tsopropylsulfonylphenyl, 4-pentylsulfonylphenyl, 4-hexylsulfGnylphenyl, 3,4-djmethylsuifonyi- 
phenyl, 2,5-dimethylsulfonylphenyl, 2,6-dimethylsulfonylphenyl, 3,4,5-trimethyisulfonylphenyl, 2- 
amidinopheny!, 4-amidinophenyl, 3-arnidinophenyl, 3-nitrophenyi, 4-hydroxysutfonyioxyphenyl, 3-hydrox- 
ysulfonyloxyphenyl, 2-hydroxysulfonyioxyphenyl, 4-{2!3,4,6-tetra-0-acetyl-^-D-giucopyranosyloxy)phenyt, 4- 
{^-D-glucopyranosyloxy)phenyi, 4-(2,3,4,6-tetra-0-ben2yl-^-D-glucopyranosyloxy)phenyl, .3,5-bis- 
(dimethyiamino)phenyl, 2-nitrophenyl, 4-nitrophenyl, 3,4-dinitrophenyl, 3,4,5-trinitrophenyl, 3,5-dinitrophenyl, 
2-cyanGphenyi,'4-cyanophenyl, 3-cyanophenyL 3-{2,3-dihydroxypropyl)phenyl, 3-(2-hydroxyethyl)phenyl,;4- 
(2-hydroxy-3-carboxyphenyi)phenyi, 442-(3^-diethoxyphenyl-4-thiazolyl]phenyl, 3-hydroxymethy!phenyi, . 



HO 
HO 



0 



P - Phenyl, 4 - 



EtO, 



Etc 



0 

II 

P - Phenyl 



and the like. ; 

As to the lower alkoxy-substituted lower alky! group, there can be mentioned alkoxyalkyi groups each 
25 having a Ci -e straight-chain or branched-chain alkoxy nnoiety and a i -e straight-chain or branched-chain 
aikyi moiety, such as nnethoxynnethyl, 3-nnethoxypropyl, ethoxy methyl, 4-ethoxybutyl, 6-propoxyhexyl, 5- 
isopropoxypentyl, 1 ,1-dimethyl-2-butoxyethyl, 2-methyl-3-tert-butoxypropyl, 2-pentyloxyethyi,, hexylox- 
ymethyl and the like. 

The lower alkenyl group having halogen atoms can be exemplified by C2-G, straight-chain or branched- 
30 chain alkenyl groups each having one to three halogen atoms, such as 2,2-dibromovinyi, 2-chlorovinyI, 1- 
fluorovinyl, 3-iodoa!lyl, 4,4-dichioro-2-butenyl, 4,4,3-tnbromo-3-butenyl, 3-chloro-1-methylallyl, 5-bromo-2- 
pentenyl, 5,6-difluoro-2-hexenyl and the like. 

As the phenyf-lower alkyI group, there can be mentioned phenylalkyi groups each having a C\ 
straight-chain or branched-chain alkyi moiety, such as benzyl, 2-phenylethyl, 1-phenylethyl, S-phenylpropyl, 
36 4-phenyibutyl, 5-phenytpentyl, 6-phenylhexyl, 1,1-dimethyl-2-pheny!ethyl, 2-methyl-3-phenyipropyl and the 
like. 

The compound of general formula (I) according to the present invention can be produced by, for 
example, the processes shown below. 



40 



[Reaction scheme- 1] 



45 



50 



,R''-C-CH-Y 

.. II 
0 



X (3) 




(wherein X, R\ and are the same as defined above; Y represents a halogen atom). . 
55 The reaction between the compound (2) and the compound, (3) can be conducted by heating in an 
appropriate solvent. The . solvent can be exemplified by alcohols such as methanol, ethanol, propanol, 
. butanol, 3-methoxy-l -butanol, ethyl cellosoive, methyl cellosolve and the like; aromatic hydrocarbons such 
as benzene, toluene, xylene, o-dichlorobenzene and the like; ethers such as diethyl ether, tetrahydrofuran, 
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dioxane/ diglyme, monoglyme and the like; halogenated hydrocarbons such as dichloromethane, chto- 
roform. carbon tetrachloride and the like; polar solvents such as dimethytformamide, dimethyl sulfoxide, 
hexamethyiphosphoric triamide, acetonithle and the like; and mixed solvents thereof; The reaction is 
conducted ordinarily at room tennperature to 150° C, preferably at about room temperature to 100° C and is 
completed in about 1-15 hours. 

The proper amount of the compound (3) used is at least 1 mole, preferably about 1 to 1.5 moles per 1 
mole of the compound (2). 



[ Reaction scheme-2 ] 
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II 
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CH 
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25 



R' 
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(wherein W,. R2, R3 and Y are the same as, defined above). 
: ., The reaction between. the conhpGund (2) and the compound (4) can be conducted in an appropriate ; 
■ solvent in the presence of a basic compound. The solvent can be exemplified by lower alcohols such as 
35 methanol,, ethanol. propanol and the like; ethers such as diethyl ether, tetrahydrofuran. dioxane. ethytene , 
glycol monomethyl ether and the like; halogenated hydrocarbons such as dichloromethane, chloroform, 
carbon tetrachloride and the. like; aromatic hydrocarbons such as benzene, toluene, xylene and the like; 
esters such as methyl acetate, ethyl acetate and.the like; ketones such as acetone, methyl ethyl ketone and 
the like;' polar solvents such as acetonitrile. dimethylformamide, dimethyl sulfoxide, hexamethyiphosphoric 
40 triamide and the like; and mixed solvents thereof. The basic compound can be exemplified by inorganic, 
bases such as sodium hydroxide, potassium hydroxide, sodium carbonate,. potassium carbonate, sodium 
hydrogencarbonate, potassium hydrogencarbonate, sodium hydride and the like; alkali metals such as 
metallic sodium, metallic potassium and the like; alkali' metal alcoholates such as sodium methytate, sodium 
ethy late, and the. like; and organic bases such as triethylamine, pyridine, N,N-dimethylanitine, NTmethylmor- 
4S ■ pholine, 4-methytaminopyridine, btcyclo[4,3,0]nonene-5 (DBN), r,8-dia2abicyclo[5,4.0]undeGene-7 (DBU), 1- 
4-diazabicyclo[2,2,2]octa^e (DABCO) and the like. . \ 

The proper amount of the compound (4) used is at least 1 mole, preferably about 1 to 1 .5 moles per 1 
mole of the compound (2). 

The reaction , is conducted ordinarily at room temperature to 200° C, preferably at room temperature to 
50 about, 1 50 °C and is completed in about t-5 hours. , 

The reaction for converting the compound (5) into the compound {1a) can be conducted in an 
appropriate solvent in the presence of an ammonia water or an ammonium salt such as am m on iunh, acetate, 
ammonium chloride, ammonium sulfate or, the like; The solvent , can, be any of the solvents usable , in the 
reaction between the compound (2) and, the ;compound (4); besides themV^hefe can also be. mentioned 
55 alkanoic acids (e.g. acetic acid), etc. The proper amount of the ammonia water or ammonium salt used is at 
least T mole, preferably T to 5 moles per 1 mole of the; compound (5). The reaction is conducted ordinarily 
at room temperature to 200°C, preferably at about room temperature to 150". C and is completed in about 
.1-5 hours. ■ ' ' 
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[Reaction scheme-3] 
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(wherein R\ and are the same as defined above). 

The reaction between the compound (6) and the compound (4) can be achieved by subjecting; them to 
an ordinary arr>ide bonding formation reaction. ; 
30 ; In this case, as to the carboxylic acid (4), an activated compound thereof may be used. The conditions 
used in the amide bonding formation reaction can be those used in ordinary amide bonding formation 
reactions. For example, there can be used (a) a mixed acid anhydride method, i.e, a method which 
\ - .- comprises reacting a carboxylic acid (4) with an alkylhalocarboxylic acid to obtain a mixed acid anhydride ■ 
and, reacting the anhydride with a compound (6); (b) an active ester or active amide method, i.e. a method 
. 35 which comprises converting a carboxylic acid (4) into an active ester such as p-nitrophenyi. ester, N- 
hydroxysuccinimide ester, 1-hydroxybenzotriazole ester or the like, or into an active amide with 
, ben20xa2olin-2-thion and then reacting the active ester, or, active amide with a compound (6): (c) a 
carbodiimide method, i.e. a method which comprises subjecting a carboxylic acid (4) and a compound (6) 
. ■ , to dehydration in the presence of a. dehydrating agent such as dicyclohexylcarbodiimide. carbonyl- 
40 diimidazole or the like; (d) a carboxylic acid halide method, i.e. a method which comprises converting a 
carboxylic acid (4) into a halide and reacting the halide with a compound (6); and .(e) other methods such as 
a method which comprises reacting a carboxylic acid (4) with a dehydrating agent such as acetic anhydride 
or the like to convert into a barboxylic acid anhydride and reacting, the anhydride with a compound. (4) or a 
method which comprises converting a carboxylic acid (4) into an ester and. reacting the ester with a 
45 compound (6) at a high temperature at a high pressure. There can also be used a method which comprises 
activating a carboxylic. acid / (4) with a phosphorus compound such as triphenytphosphine, diethyl 
ehlorophosphate.orthe like and reacting the reaction product with a compound (6). 

As to the alkylhalocarboxylic acid used in the mixed acid anhydride method, there can be rnentioned, 
for example, methyl chloroformate, methyl bromoformate, ethyl ch!oroformate, ethylbromoformate. and 
50 isobutyl chloroformate. The. mixed acid anhydride can be obtained by an ordinary Schotten-Baumann 
. reaction and ordinarily, without being subjected to an isolation procedure, is reacted .with a compound (6), 
whereby a compound (7) can be produced. The Schotten-Baumann reaction is ordinarily conducted in the . 
presence of a basic compound! The basic compound is those conventionally used in the Schotten-Baumann 
reaction; and there- can be mentioned organic bases such as triethylamtne, trimethylamine, pyridine, 
. 05 ' dimethylaniline, N-methylmorphpline, 4-dimethytaminopyridine, DBN. DBU, DABCO and the like, and 
inorganic bases such as potassiunn carbonate, sodium carbonate, potassium hydrogencarbohate, sodium 
hydrogencarbonate and the like. The reaction is conducted at about -20 " C to 100" C, . preferably 0-50 ° C. 
: The reaction time is about 5 minutes to 10 hours, preferably 5 minutes to 2 hours. The reaction between the 
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thus obtained mixed acid anhydride and the compound (6) is conducted at about -20' C to 150' C, 
preferably 10-50' C for about 5 minutes to 10 hours, preferably about 5 minutes to 5 hours. The mixed acid 
anhydride method needs no solvent, but is generally conducted in a solvent The solvent can be any of 
those conventionally used in the mixed acid anhydride method, and there can be specifically mentioned, for 
5 example, halogenated hydrocarbons such as methylene chlohde, chloroform, dichloroethane -and the like, 
aromatic hydrocarbons such as benzene, toluene, xylene and the like, ethers such as diethyl ether, 
diisopropyl ether, tetrahydrofuran, dimethoxyethane and the like, esters such as methyl acetate, ethyf 
acetate and the like, and aprotic polar solvents such as dimethylformamide, dimethyl sulfoxide, hexamethyl- 
phosphoric triamide and the like. In the above method, the amounts of the carboxylic acid (4), the 
.70 alkylhalocarboxylic acid and the compound (6) used are ordinarily at least equimolar, but preferably the 
alkylhalocarboxylic acid and the compound (6) are used each in an amount of 1-2 moles per 1 mole of the 
carboxylic acid (4). 

The active ester or active amide method (b), when a case of using, for example, ben20xa2olin-2- 
thionamide is mentioned, is conducted by carrying out a reaction at 0-15G'C, preferably 10-100° C for 0.5^ 
15 75 hours in an appropriate solvent not affecting the reaction, for example, the same solvent as used in the 
above mixed acid anhydride method, or 1-methyl-2-pyrrolidone. The amounts of the compound (6) and 
ben2oxazolin-2-thionamide used are such that the latter is used in an amount of at least 1 mole, preferably 
1-2 moles per 1 mole of the former. In a case using an N-hydroxysuccinimide ester, the reaction proceeds 
advantageously by using an appropriate base, for example, the same base as used in the carboxylic acid 
20 halide method to be described later. ' 

. The carboxylic acid halide method (c) is conducted by reacting a carboxylic acid (4) with a haiogenating 
agent to convert into a carboxylic acid halide and, after or, without isolating and purifying the halide, reacting 
the halide with a compound (6). The reaction between the carboxylic acid halide and the compound (6) is 
conducted in an appropriate solvent in the presence or absence of a dehydrohalogenating agent. As to the 
25 dehydrohalogenating agent, there is ordinarily used a basic compound, and there can be mentioned the 
basic compounds used in the above Schotten-Baumann reaction, sodium hydroxide, potassium hydroxide, 
sodium hydride, potassium hydride, alkali , metal alcholates (e.g. sodium methylate, sodium ethylate), etc. , 
incidentally, it is possible to use the compound (6) .in an excessive amount to utilize the compound (6). also 
, as a dehydrohalogenating agent. As the solvent, there can be mentioned, for example, water, alcohols (e.g 
30 methanol, ethanol', propanol, butanol, 3-methGxy-1-butanol, ethyl cellosolve, methyl cellosolve), pyridine, 
acetone, acetonitrile and mixed solvents thereof, in addition to the same solvents as used, in the above 
Schotten-Baumann reaction. .The proportions, of the compound (6) and the cartpoxylic acid halide used are 
.7 ; not .particularly restricted and can be'selected from a wide range, but the latter is used in an amount of 

. . ■ . ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the former. The reaction is conducted 

, .35 ordinarily at about - SO'C to 180 ' C. preferably at about 0-1 50 ' C and is complete generally in 5 minutes to 
30 hours. The carboxylic acid halide used is produced by reacting a carboxylic acid (4) with a haiogenating 
agent in the presence or absence of a solvent. The solvent can be any as long as it gives no influence on 
the reaction, and includes aromatic hydrocarbons such as benzene, toluene, xylene and the like, haloge- 
nated hydrocarbons such as chloroform, methylene chloride, carbon tetrachloride and the like, ethers such . 
40 as dioxane, tetra-hydrofuran, diethyl ether and the like, dimethylformamide, dimethyl sulfoxide, etc. As the 
haiogenating agent, there . can be used ordinary haiogenating agents, capable of converting the hydroxyl 
group of carboxylic group into a halogen, and there can be mentioned, for example, thionyl chloride, oxalyl 
chloride, phosphorus oxychloride, phosphorus oxybromide, phosphorus pentachloride and phosphorus 
pentabromide. The proportions of the carboxylic acid (4) and the haiogenating agent used are not 
45 particularly restricted and can be selected appropriately; however, when the reaction is conducted in a 
solventless state, the latter is used ordinarily in a targe excess relative to the former and, when the reaction 
is conducted in a solvent, the latter is used in an amount of ordinarily at least about 1 mole, preferably 2-4 
moles per t mole of the former. The reaction temperature and time are not particularly restricted, either, but 
the reaction is conducted ordinarily at about room temperature to 100 'C. preferably at 50-80 " C for about 
50 30 minutes to, 6 hours. -. \' . 

The method which comprises activating a carboxylic acid (4) with a phosphorus compound such as 
triphenylphosphine, diethyl chlorophosphate, diethyl cyanophosphate or the like and then reacting, the 
resulting product with a compound (6), is conducted in an appropriate solvent. The solvent can be any as 
long as it, gives no influence on the reaction, and specifically includes halogenated hydrocarbons such as 
55 dichloromethane, chloroform, dichloroethane and the like, aromatic hydrocarbons, such as benzene, toluene, , 
xylene and the like, ethers such as diethyl ether, tetrahydrofuran. dimethoxyethane and the tike. esters such 
as methyl acetate, ethyl acetate and the like, aprotic polar solvents such as dimethylformamide, dimethyl 
sulfoxide, hexamethylphosphoric triamide and the like, and so forth. In the reaction, the compound (6) per- 
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se acts as a basic compound, and: accordingly the reaction proceeds advantageously by using it in an 
amount larger than the, stoichiometric amount; however, there may be used, as necessary, other basic 
: compound, for example, an organic base (e.g. triethylamine, trimethylamine, pyridine, 
dimethylaminopyridine, DBN, DBU, DABCO) or an inorganic base (e.g. potassium carbonate, sodium 
5 , carbonate,, potassium hydrogencarbonate, sodium hydrogencarbGnate). The reaction is conducted at about 
0-1 50 'C, preferably at about D-100"C and is complete in about 1-30 hours. The proportions of the 
■ phosphorus compound and earboxylic acid (4) used relative to the compound (6) are each ordinarily at least 
■ about 1 mole, preferably 1-3' moles per 1 mole of the compound (6), 

The reaction for converting the compound,{7) into the compound (1 b) can be conducted in a solventless 
70 state or in an appropriate solvent in the presence of a sulfurizing agent such as 2,4-bis(4-methoxyphenyl)- 
1 ,3-dithia-2,4-diphosphetan-2,4-disutfide (Lawesson's Reagent), phosphorus pentasulfide or the like. The 
solvent can be any of those used in the reaction between the Gompound (2) and the compound (4) in the 
above Reaction sGheme-2: 

The proper amount of the sulfurizing agent used is ordinarily 0.5-2 moles, preferably 0.5-1 .5 moles per 
75 1 mole of the compound (7). 

The reaction is conducted ordinarily at 50-300 "C, preferably at about 50 ° C to 250' C and Is completed 
in about 1-7 hours: 

The compound (2) as a starting material can be produced by, for example, the method of the following 
Reaction scheme-4 or -5. 



[Reaction scheine-4] 



25 R^ 

I Halogenation | 
R^C - CHo — R^C - CH - Y ^ 

. ■ ■ , ■■ ■-1 - ■ ' ■ "I 

■ • " ■ / ' : ' ^ ^ 0 . ■ 0" ■ 

30 

(8) , ■ . (2:). ' ;. ; ; 

(wherein R^, R^ and Y are the same as defined above). 
35 The halogenation reaction for the compound (8) can be conducted in an appropriate solvent in the 
presence of a hatogenating agent. The halogenatihg agent can be exemplified by halogen molecules (e.g. 
bromine molecules, chlorine molecules), iodine chloride, sulfuryl chloride, copper compounds (e.g. cuprous 
bromide) arid N-halogenated succintmides (e.g. N-bromosuccinimide, N-chlorosuccinimide). The solvent can 
be exeniptified by halogenated hydrocarbons (e.g. dichloromethane, dichloroethane, chloroform, carbon 
40 tetrachloride), fatty acids (e.g. acetic acid, propionic acid) and carbon disulfide. 

The proper amount of the halogenattng agent used is ordinarily 1-10 moles, preferably 1-5 moles per 1. 
mole of the compound (8). 

The reaction is conducted ordinarily at Q-C to the boiling point of the solvent used, preferably at about 
0*"C'to 1.00 ' C and is completed ordinarily in about- 5 minutes to 20 hours. 

[Reaction scheme-S] , 



50 , OR^ 



Y.CCHY 



55 



10) _ R 



R^'h : R^'C - CHY 

( YCH^C0)20 I 
0 

"(9) ■ (11)- 

(2a) ■ 
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(wherein and Y are the same as defined above; Yi represents a halogen atom; R^' represents the above- 
mentioned R2 other than a hydrogen atom, a lower aikyi group, a lower alkoxycarbonyl-lower alkyi group, a 
lower, alkoxycarbonyl group, a carbamoyl-lower alkyl group, a phenyl-iower alkyI group which may have a 
lower alkoxy group as a substituent on the phenyl ring and hydroxyl groups as substituents on the lower 
5 alkyl group, a benzoyl group which may have a lower alkoxy group as a substituent on the phenyl ring, a 
phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the phenyl ring, and 
an adamantyl group). 

The reaction between the compound (9) and the compound (10) or the compound (11) is generally 
called as Friedel-Crafts reaction and can be conducted in an appropriate solvent in the presence- of a Lewis 
70 acid. The Lewis acid can be any one of Lewis acids generally used in said reaction, and can be exemplified 
by aluminum chloride, zinc chlohde, iron chloride, tin chloride, boron tribromide, boron trifuloride and- 
concentrated sulfuric acid. The solvent can be exemplified by carbon disulfide, aromatic hydrocarbons (e.g. 
nitrobenzene, chlorobenzene) and halogenated hydrocarbons (e.g: dichloromethane, dichloroethane, carbon 
tetrachloride, tetrachloroethane). The proper amount of the compound (10) or the compound (11) used is at 
15 least 1 mole, preferably 1-5 moles per 1 mole of the compound (9). The proper amount of the Lewis acid 
used is ordinarily 2-6 moles per 1 mole of the compound (9). 

The reaction is conducted ordinarily at 0-120' C, preferably at about 0-70 ' C and is completed in about 
0.5-24 hours. 

The compound (3) as a starting material can be produced by, for example, the method of the following 
20 Reaction scheme-6 or -7. 



35 



[ Reaction scheme-6 ] 



R^C^fH^ (13.) 
R^ - CN ■ ■ — — ^, R^CNH. 

I- 

■S . 

(12); V v; (3a): 



(R^ is the same as defined above; R'^ represents a lower alkyl group). . 

The reaction between the compound (12) and the compound (13) can be conducted in an appropriate 
solvent in the presence of an acid. 

The solvent can be any of those used in the reaction between the compound (2) and the compound (4) 
40 in the reaction scheme 2. 

The acid can be exemplified by mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric. acid 
and the like. 

The amount of the compound (13) used is ordinarily 1-5 moles, preferably 1-3 moles per 1 mole of the 
compound (12). 

45 The reaction is conducted ordinarily at room temperature to 200 'C, preferably at about room 
. temperature to 150° C and IS complete in about 1-15 hours. 



[Reaction 5cheme-7] 

5a 



0 S . 

R^ - CNH^ — ^ . r\CNH2 



:(;14). _ : (3b) 
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(wherein is the same as defined above). 

The reaction for converling the compound (14) into the conripound (3b) can be conducted in an 
appropriate solvent in the presence of a sulfurizing agent- 

, The solvent can be any of those used in the reaction between the compound (2) and the compound (4) 
5 in the reaction scheme 2. 

The sulfurizing agent can be exemplified by phosphorus pentasulfide and Lawesson's Reagent. 
The proper amount of the sulfurizing agent used is ordinarily 1-10 moles, preferably 1-2 moles per 1 
mole of the compound (14). 

The reaction is conducted ordinarily at room temperature to 150'C, preferably at about' room 
70 temperature to 100 ' C and is complete in about 10 minutes to 5 hours. 

■ □ When in. general formula (1), R^ or R^ is a 5-to 15- membered monocyclic, bicyclic or tricyclic 
heterocyclic residual group having at least one tertiary nitrogen atom, the compound (1) can be 
converted, by oxidation, into a corresponding compound where the at least one nitrogen atom of said 
heterocyclic residual group is converted into an oxide form (N 0). Also, when in general formula 
75 (1), RVor R3 is a phenyl- group having at least one lower alkylthio group, the phenyl group can be 

converted, by the oxidation under the same conditions, into a phenyl group having at least one lower 
alkylsulfinyl group or at least one tower alkylsulfonyl group. 

When the compound (1) has both of the above two groups (the 5- to 15-membered monocyclic, 
bicyclic or tricyclic heterocyclic residual group having at least one tertiary nitrogen atom and the 
20 phenyl group having at least one lower alkylthio group), then it is possible that the two groups be 

oxidized simultaneously under the above oxidation conditions. The oxidation product can be easily 
separated. , 

These oxidation reactions can be conducted in an appropriate solvent in the presence of an 
oxidizing agent. The solvent can be exemplified by water, organic acids (e.g. formic acid, acetic acid, 
25 trifluoroacetic acid), alcohols (e.g. methanol, ethanol), halogenated hydrocarbons (e.g. chloroform, 

dichloromethane) and mixed solvents thereof. As to the oxidizing agent, there can be mentioned, for 
example, peracids (e.g. performic acid, peracetic acid, pertrifluoroacetic acid, perbenzoic acid, m- 
chloroperbenzoic acid, o-carbonylperbenzoic acid), hydrogen peroxide, sodium metaperiodate, bich- 
romic acid, bichromates (e.g. sodium bichromate, potassium bichromate), permanganic acid and 

■ 30 permanganates (e.g. potassium permanganate, sodium permanganate). 

The proper amount of the oxidizing agent used, is ordinarily at least 1 mole, preferably 1t2 moles 
per 1 mole of the starting material. The reaction is conducted ordinarily at 0-40 "C, preferably at about. 
' ; O' C to room temperature and is completed in about 1-15 hours. , 

: □ When in general formula (1), R^ or R^' is a 5-to 15-membered monocyclic, bicyclic or tricyclic 
35 , heterocyclic residual group having at least one N-oxide group, the heterocyclic residual group can be 

converted into a 5- to 15- membered monocyclic, bicyclic or tricyclic heterocyclic residual group 

having at least one oxo group, by a reaction in a high-boiling solvent (e.g. tetralin. diphenyl ether,. 

diethylene glycol dimethyl ether or acetic anhydride), ordinarily at 1 00-250 ° C, preferably at about 

100-20G*C for about 1-10 hours. . 
40 . p When in general formula (i), R^ or R^. is a 5-to 15-membered monocyclic, bicyclic or tricyclic 

heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 

heterocyclic ring, the compound (1) can be converted, by reduction, into a corresponding compound 

where said at least one oxo group is converted into a methylene group. 

The reduction can be conducted by, for example, catalytic hydrogenation in an appropriate 
45 solvent in the presence of a catalyst. As to the' solvent, there can be mentioned, for example, water, 

. acetic acid, alcohols (e.g. methanol, ethanol, isopropanol), hydrocarbons (e.g. hexane, cyclohexane), 

ethers (e.g. diethylene glycol, dimethyl ether, dioxane, tetrahydrofuran, diethyl ether), esters (e.g. ethyl 

acetate, methyl acetate), aprotic polar solvents (e.g. dimethylformamide) and mixed solvents thereof. 

As to the catalyst, there can be used, for example, palladium, palladium black, palladium-carbon, 
50 _ \ platinum, platinum oxide, copper chrorhite and Raney nickel. The proper amount of the catalyst used 

is generally about G.02-1 time the weight of the starting matehal. Desirably, the reaction temperature 

■ is ordinarily about -20" C to 100 ' C, preferably about 0-70" G and the hydrogen pressijre is ordinarily 
1-10 atm. The reaction is complete generally in about 0.5-20 hours. The reduction. may be conducted 
by, catalytic hydrogenation, but can be conducted preferably by, a method using a hydride reducing 

55. agent. As the hydride reducing agent, there can be mentioned, for example, lithium aluminum hydride, 

sodium boron hydride and diborane. The amount of the hydride reducing agent used is ordinarily at 

' least 1 mole, preferably 1-15 moles per 1 mole of the starting compound. The reduction reaction is 

conducted ordinarily at about -60 ' C to 150' C, preferably at -30" C to 100" C for about 10 minutes to 

' ■■ ■ " ■ ■ ." ■ : ' :■ ■ 28' . ; . ."■ : y ^ a' 
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10 hours, ordinarily using an appropriate solvent, for example, water, a lower alcohol (e.g. methanol, 
ethanot, isopropanol), an- ether (e.g. tetrahydrofuran, diethyl ether, diisopropyi ether, diglyme) or a 
; mixture thereof. The use of an anhydrous solvent such as diethyl ether, diisopropyi ether, 
tetrahydrofuran, diglyme or the like is preferred when the reducing agent used is lithium aluminum 
hydride or diborane. 

1 When in the compound (1), or is a phenyl group having at least one lower alkoxy group or at 
least one lower alkoxy-substituted lower alkoxy group, the phenyl group can be converted into a 

. phenyl group having at least one hydroxyl group, by a dealkylation reaction or a deaikoxyalkylation 
reaction. 

The dealkylation reaction is conducted by treating the compound (1) in the presence of a catalytic 
reduction catalyst (e.g. palladium-carbon, palladium black) at about 0-100 at a hydrogen pressure 
of 1-10 atm. for about 0.5-3 hours in an appropriate solvent, for example, water, a lower alcohol (e.g. 
methanol, ethano!, isopropanol), an ether (e.g. dioxane, tetrahydrofuran), acetic acid or a mixed 
solvent thereof, or by heat-treating the compound (1) at 30-1 50 'C, preferably 50-120 °C in a mixture 
of an acid (e.g. hydrobromic acid, hydrochloric acid) with a solvent (e^g. water, methanol, ethanol, 
isopropanol), whereby a compound (1) having a hydroxyl group as R^ or R^ can be derived.. A 
compound (1) having a hydroxyl group as or can also be obtained by hydrolysis. This 
hydrolysis is conducted in an appropriate solvent in the presence of an acid or a basic compound. As 
to the solvent, there can be mentioned, for example, water, lower alcohols (e.g. methanol, ethanol, 
isopropanol), ethers (e.g. dioxane, tetrahydrofuran), halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride), polar solvents (e.g. acetonithie), fatty acids (e.g. acetic acid) and. 
mixed solvents thereof. As to the acid, there can be mentioned, for example, mineral acids (e.g. 
hydrochloric acid, hydrobromic acid), organic acids (e.g. trifluoroacetic acid), Lewis acids (e.g. boron 
trifluoride, boron tribromide, aluminum chloride), iodides (e.g. sodium iodide, potassium iodide) and 
■mixtures between said Lewis acid and said iodide. As to the basic compound^ there can be 
mentioned, for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, calcium 
hydroxide and the like, the reaction proceeds favorably ordinarily at room temperature to 200 VC, 
preferably at room temperature to 150 ' C and is completed generally in about 0.5-50 hours. 
When in the compound (1), R^ or R^ is a phenyl group having at least one hydroxy! group, the phenyl 
group can be converted into a phenyl group having at least one lower alkoxy group or at least one 
lower alkoxy-substituted lower alkoxy group, by an alky lation reaction. The alkylation reaction can be 
conducted; for example, by reacting the compound (1) with an alkylating agent such as a dialkyl 
sulfate (e.g.: dimethyl sulfate), diazomethane or a compound represented by the general formula, , 

R^Y (15) " ; , : " ■ ' \ ■ 

(wherein R^ is a lower alkyl group or a lower alkoxy-substituted lower alkyi group and Y represents a 
halogen atom) In an. appropriate solvent in the presence of a basic compound. The solvent can be ■ 
exemplified by alcohols such as methanol, ethanol, propanol and the like; ethers such as diethyl ether, 
tetrahydrofuran, dioxane, ethylene glycol monomethyl ether and the like; aromatic hydrocarbons such 
as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl acetate and the like; 
ketones such as acetone, methyl ethyl ketone and the like; polar solvents such as acetonitrile, 
dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric triamide and the like; and mixed 
solvents thereof. The basic compound xan be exemplified by inorganic bases such as sodium 
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogencarbonate,. 
potassium hydrogencarbonate, sodium hydride and the like; alkali metals such as metallic sodium, 
metallic potassium and the like;'alkali metal alcoholates such as sodium ethytate, sodium ethylate and 
the like; and organic bases such as triethylamine, pyridine, N,N-dimethytaniline, N-methylmorpholine, 
4-methy!aminopyr^dlne, DBN, DBU, DABCO and the like. 

The proper amount of the alkylating agent used is at least 1 mole, preferably 1-5 moles per T 
mole of the starting compound. , 

The reaction is. conducted ordinarily at 0-1 50 "C, preferably at about, room temperature to 100° C 
and is completed in about 0.5-20 hours. 

When in the compound (1), R^ or R^ is a phenyl group having at least one group selected from an 
alkoxycarbonyl .group, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkoxycarbonyl- 
substituted alkenyl group and a lower alkoxycarbonyl-lower alkyl group, or is a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having 1-2 nitrogen, oxygen or sulfur 
atoms, having at least one lower alkoxycarbonyl group, the R^ or R^ can be converted, by hydrolysis. 
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into a phenyl group having at least one group selected from a carboxy group, a carboxy-substituted 
lower alkenyl group and a carboxy-substituted lower alkyi group, or into a 5- to T5-membered 
monocyciic, bicyclic or tricyclic heterocyclic residual group having 1-2 nitrogen, oxygen or sulfur 
atoms, having at least one carboxy group. . 

5 The hydrolysis reaction can be conducted under any conditions ordinarily employed in hydrolysis. 

It ;is specifically conducted in the presence of a basic compound (e.g. sodium carbonate, potassium 
carbonate, sodium hydroxide, potassium hydroxide or barium hydroxide), a mineral acid (e.g. sulfuric 
acid, hydrochloric acid or nitric acid), an organic; acid (e.g. acetic acid or aromatic sulfonic acid) or the 
like in a solvent such as water, alcohol (e.g. methanol, ethanol or isopropanol), ketone (e.g. acetone or 

70 methyl ethyl ketone), ether (e.g. dioxane or ethylene glycol dimethyl ether), acetic acid or the like, or 

in a mixed solvent thereof. The reaction proceeds ordinarily at room temperature to 200 ° C, preferably 
at about from room temperature to 180° C and is completed generally in about 10 minutes to 30 
hours. ■ 

□ When in the compound (1), or is a phenyl group having at least one amino group which may 
75 have a lower alkyI group or a lower atkanpyl group, a phenyl group having, as a substituent on the 

phenyl ring, a group of the formula 

wherein and. R^, together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 
saturated heterocyclic ring having a secondary nitrogen atom, or a 5- to IS-membered monocyclic, . 
25 - bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen atom, then the 
R^ or R2 can be converted, by an alkylation reaction, into a phenyl group which has at least one 
amino group having 1-2 lower alkyl groups or having a lower alkyI group and a lower atkanoyl group, 
„a phenyl group having, as a substituent on the phenyl ring, a group of the formula 

30... .. ■ 

■ ■ - - - : -^''^^-<^ ■ 

35 . wherein R^ and R^ , together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 
"saturated heterocyclic ring having a nitrogen atom to which a lower alkyl group is' bonded, or a 5- to 
15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one nitrogen 
atom having a lower alkyl group as a substituent thereon. When the compound (1) has both . of the 
above two groups (the phenyl group having at least one amino group, the 5- to 15-membered 

40 monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen 

atom, or the amino-lower alkyl group), it is possible that the two groups be alkylated simultaneously, 
and the alkylation product can be separated easily. 

The alkylation. reaction is conducted by reacting the compound (1) with a compound represented 
by the general formula ' 

45 . . 

R^Y (15) . , ' 

(wherein R^ and Y are the same as defined above) in an appropriate inert solvent in the presence of a . 
. dehydrohalogenating agent. 
50 .. , The inert, solvent can be exemplified by halogenated hydrocarbons such as dichloromethane, 

; . chloroform and the like; ethers such, as tetrahydrofuran, diethyl ether and :the like; aromatic hydrocar- 
bons such as, benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl acetate and . 
the like; and polar solvents such as dimethylformamide, dimethyl sulfoxide, hexamethyiphosphoric 
-triamide, acetonitrile, acetone, acetic acid, pyridine, water and the like. As the dehydrohalogenafing 
55 agent, there can be mentioned, for example, organic bases such as triethylamine, trimethylamine, 

■ pyridine, dimethyianiline, N-methytmorpholine, 4-dimethylaminopyridine', 4-(1-pyrrolidinyl)pyridine, 1 ,5- 
dia2abicyclo[4,3,0]nonene-5 (DBN), 1 ,8-diazabicyclo[5,4,0]undecene-7 (DBU), 1,4-diazabicyclo[2,2,2]- 
, octane (DABCO), sodium acetate and the like, as well as inorganic bases such as sodium hydride, 
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potassium carbonate, sodium carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate, 
potassium hydroxide, sodium hydroxide and the like. The proper amount of the compound (15) used 
is ordinarliy at least 1 mole, preferably 1-3 moles per 1. mole of the starting material. The reaction is 
conducted ordinarily at about -20'C to 150 ' C, preferably at 0-100' C and is completed in about 5 
minutes to .15 hours. . 
D When in the compound (1), or is a phenyl group having at least one amino group which may 
have a lower alkyt group, a phenyl group having at least one hydroxy I group, a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen 
atom, a phenyl group having, as a substituent on the phenyl ring, a group of the formula 

" . R^ 

75 

wherein and R^, together with the nitrogen atom, being bonded thereto, form a 5- to 6-membered 
. saturated heterocyclic ring having a secondary nitrogen atom,, or a phenyl group having at least one 
tetrahydropyranyloxy group having, as a substituent, at least one group 'selected from a hydroxyl 
. group and a hydroxy! group-substituted lower alkyi group, the or can be converted, by a lower 
20 alkanoyiation reaction, into a phenyl group having at least one amino group which has a lower 

alkanoyl group or has a lower alkanoyl group, and a lower alkyi group, a phenyt group having at least 
one alkanoyloxy group, a .5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual 
group having at least one nitrogen atom having a lower alkanoyl group as a substituent thereon, a 
phenyl group having, as a substituent on the phenyl ring, a group of the formula 



-(■A)p-N, 



r8 



■ : . wherein and R^ together with the nitrogen atom being bonded thereto, form a 5- to. 6-membered 
saturated heterocyclic ring having a nitrogen atom to which a lower alkanoyl group is bonded, or a 
■ -phenyl group having at least, one , tetrahydropyranyioxy group having, as a substituent, at least one 
group selected from a lower alkanoyloxy group and a lower alkanoyldxy group-substituted lower alkyi 
35 : . group. In ihe above reaction, when the compound (1) has the above three groups (the phenyt group 
having at least one amino group which may have a lower alkyi group, , the phenyl group having at least 
one hydroxyl group and the 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual 
: group having at least one secondary nitrogen atom), it is possible that all of the three groups be 
alkanoylated simultaneously, and the alkanoyiation product can be separated easily. 
^0 The alkanoyiation reaction is conducted by reacting the compound (1) with an alkanoylating agent. 

Tor example, a compound represented by the general formula, 

R^Y (16) 



■(R^)20 (17) 

(wherein R^ represents a lower alkanoyl group and Y is the same as above) in a solventless state or 
50 in an appropriate solvent in the presence or absence, preferably the presence of a basic compound. ■ 

As to the appropriate solvent, there, can be used, for example, the above-mentioned aromatic 
hydrocarbons, lower alcohols (e.g., methanol, ethanol. propanol), DMF, DMSO, halogenated hy,drocar 
;bons (e.g. chloroform, methylene chloride), acetone and pyridine. The basic compound, can be 
, ; exemplified by tertiary amines (e.g. triethylamine, pyridine), sodiunr- hydroxide, potassium hydroxide 
55 and sodium hydride. The proper amount of the lower alkanoyiation agent used is at least 1 mole, 

preferably 1-10 moles per 1 mole of the starting material. The reaction is conducted ordin^^^ 
temperature to 200" C, preferably at room temperature to 1 50 ' G and is completed in about 0.5-15 
■ hours. . ' 
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When in the compound (1), or is a 5- to- 15-membered monocyclic, bicyclic or tricyclic' 
heterocyclic residual group having at least one secondary nitrogen atom, the or R^ can be 
converted into a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group 
having at least one nitrogen atom having -a benzoyl group as a substituent thereon, by reacting the 
compound (1) with a compound represented by the general formula, 

R^Y (18) 

(wherein R^ represents a benzoyl group and Y represents a halogen atom). 

The reaction, can be conducted under the same conditions as employed- in the above alkytation 
reaction. 

a When in the compound (1), R^ or R^ is a phenyl group having at least one carboxy group or a 5- to 
15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group haying 1-2 hetero atoms 
selected from a nitrogen atom, an oxygen, atom and a sulfur atom, having at least one carboxy group, 
the R'' or R^ can be converted, by an esterification reaction, into a phenyl group having at least one 
alkoxycarbonyl group or at least one phenyl-lower alkoxycarbonyl group, or a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residua! group having 1-2 hetero atoms selected from a 
nitrogen atom, an oxygen atom and a sulfur atom, having at least one lower alkoxycarbonyl group. 

The esterification reaction can be conducted by reacting the compound (1) with an alcohol such 
as methyl alcohol, ethyl alcohol, isopropyl alcohol, benzyl alcohol or the like, in the presence of a 
mineral acid (e.g. hydrochloric acid, sulfuric acid) and a halogenating agent (e.g. thidnyl chloride, 
phosphorus oxychloride, phosphorus pentachloride, phosphorus trichloride) ordinarily at 0-150*C, 
preferably at 50-100" C for about 1-10 hours. 

□ When in the compound (1), R^ or R^ .is a phenyl group having a hydroxyl group and an amino group, 
the hydroxyl group and the amino group being adjacent to each other, the compound (1) can be 
converted into a compound (1) where R^ or R^ is ben20xazot-2-one, by reacting the former compound 
(1) with phosgene in an appropriate solvent in the presence of a basic compound. The basic 
compound and the solvent can each be any of those used in the reaction between the compound (2) 
and the compound (4) in the Reaction scheme'2. 

The reaction is conducted ordinarily at 0-100 ' C, preferably at about 0-70 ' C and is complete in 
about 1-5. hours. 

□ A compound (1) wh^re R^ or R^ is a phenyl group having at least one amide group which may have a 
lower alky! group as a substituent, can be obtained by reacting a compound (1) where R^ or R^ is a 

. phenyl group which may have at least one carboxy group, with an amine which may have a lower 
alkyi group as a substituent, under the same conditions as employed in the amide bonding formation . 
reaction in the reaction scheme 3. ' 

□ A compound (1) where R^ or R^ is a benzoyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring, when reduced by the same reduction using a hydride reducing agent 
as employed for the compound whei'e Rl or R^ is a 5- . to 15-membered monocyclic, bicyclic or 
tricyclic heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
heterocyclic ring, can be converted into a compound (1) where R^ or is a phenyl-tower alkyI group 
which may have a lower alkoxy group as a substituent on the phenyl ring and which has a hydroxyl 
group as a substituent on the lower alkyl group. 

o A compound (1) where R^ or R^ is a benzyl group which may have a lower alkoxy group, as a 
substituent on the phenyl ring, when oxidized under the same conditions as employed for the 
compound where R^ or R^ is a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic 
residual group having at least one tertiary nitrogen atom, except that the reaction temperature is 
changed to ordinarily room temperature to 200' C, preferably room temperature to 150' C, can be 
converted into a compound (1) where or R^ is a benzoyl group which may have a lower alkoxy 
group as a. substituent on the phenyl ring. " 
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[Reaction scheine-8] 



70 



75 




(Ic) (Id) 

20 [wherein R\ R^, R^, and X are the same as defined above; R^° represents an alkoxy group, a.1ri-!ower 
alky! group-substituted silyioxy group, a lower aikyi group, a hydroxy! group.: a lower alkenyloxy group, a 
lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
thiazolyl group which may have, as a substituent on the thiazolyl group, a phenyl group which may have a 
lower alkoxy group on the phenyl ring, a carboxy group and a hydroxyl group, a lower alkylsulfinyl group, a 

25 lower alkylsulfonyi group, a. halogen atom, a nitro group, a group of the formula. 



45 



50 



(wherein A,. I , R^ - and R^ are the- same as above), a lower alkanoyi group, a lower alkanoyloxy group, an; 
alkoxycarbonyl group, . a cyano group, 3 ; tetrahydropyranyloxy group which may have 1-4 substituents 
sefected ' from the group .consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower 
alkoxy group; a hydroxyl group- or lower alkanoyloxy group-substituted lower alky! group, and a lower 
alkanoyloxy group, an amidino group. a hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower 
alkoxy group, a. carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower 
alkoxy group, a lower atkyi group having hydroxy! groups, a lower alkenyl group, an aminothiocarbonyioxy 
group which may have a lower alkyi group as a substituent, an aminocarbonylthio group which may have a 
lower alkyI group as a substituent, a. lower alkanoyl-substituted lower atkyI group, a carboxy group, an 
amino-lower alkoxycarbonyl group which may have a lower alkyI group as a substituent. a group of the 
formula, 



or'' 



0 . 



(R^^ and R^^. which may be the same or diflerenl, each represent a hydrogen atom or a lower alkyI group), 
a phenyl-lower alkoxycarbonyl group, a cycioalkyi group, a lower alkynyl group, a lower alkoxycarbonyl- 
substituted lower: alkyl group, a carboxy-substituted alkyI group, a lower, alkoxycarbonyl-substituted lower 
55 alkenyl group, a carboxy-substituted lower alkenyl group, an amino-lower alkoxy group which may have a 
lower alkyl group as a substituent, an amino-lower alkoxy-substituted lower alkyl group which may have a 
lower alkyl group as a substituerit, an amino-lower alkoxycarbonyl-substituted lower alkyl group which may 
. have a lower alkyl group as a substituent, a lower atkylsuifonyloxy group which: may have a halogen atom, 
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or a lower alkoxy-substituted lower alkoxycarbony! group) m and m' are each represent 0 or an integer of 1- 

u . ■". . . . . . ■■ ■ :". 

The reaction between the compound (1c) and the connpound (19) can be conducted by, for exannple, 
. ® a nnethod (Mannich reaction) wherein the compound (1c) is reacted with 

^NH (19) 

(R^ and are the same as defined afc)ove) and formaldehyde, or 

0 a method wherein the compound (1c) is reacted with a compound (20), 



r5 



CH^IN C J? (20) . 



20 The method ® is conducted by reacting the compound (1c), the compound (19) and formaldehyde in 
an appropriate solvent in the presence or absence of an acid. The solvent can be any of those ordinariJy 
used in the Mannich reaction, and. can be exemplified by water, alcohols (e.g. methanol, ethanol, 
isopropanol),. alkanoic acids (e.g. acetic acid, propionic acid), acid anhydrides (e.g; acetic anhydride), piar 
solvents: (e.g. acetone, dimethylformamide) and mixed solvents thereof. The acid can be exemplified, by 

25 mineral acids (e.g. hydrochloric acid, hydrobromic acid) and organic acids (e.g. acetic acid)' As the 
formaldehyde, there are ordinarily used an aqueous solution containing 20-40% by weight of formaldehyde,, 
a formaldehyde trimer, a formaldehyde polymer (paraformaldehyde), etc. The; proper - amount of the 
compound (19) used is ordinarily at least 1 mole, preferably 1-5. nholes per 1 mole of the compound : (1c). 
; The proper amount of formaldehyde used is at least 1 mole per 1 rinoie of the compound- (1c) and ordinarily 

30 a large excess relative to the compound (1c). The reaction proceeds ordinarily at 0-200 ° C, preferably at 
about room temperature to 1 50' C and is completed in about 0.5-1 0 hours. - 
The method (2) is conducted by carrying out the reaction in the presence of an acid in an appropriate 

■ solvent , or without solvent. The acid can be exemplifed by mineral acids (e.g. hydrochloric acid. 

■ hydrobromic acid, sulfuric acid) and organic acids (e.g. acetic acid,; acetic anhydride), preferably acetic 
35 anhydride. The solvent can be any of those used in the method (T). The proper amount of the compound 

(20) used is ordinarily at least l . mole, preferably: 1-5 moles per 1 mole of the compound (Ic). The reaction 
is conducted ordinarily at 0-150 ° G, preferably at about room temperature to lOO' C and is completed in 
about 0.5-5 hours. 

In said reaction, when Ri' represents a group of the formula, \ 

40 . 




there may also be formed, in some cases, a reaction product between the group of R' in compgund (1c) 
50 with compound (19) or the compound (20), and such product, can easily be separated from the reaction 
'mixture. 
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[ Reaction scheine-9 ] 




HN (19) 




(Id' 



20 , - ■ , " , ■ ■ . , ■ 

(wherein R2, R3/R^, R^, R^°, m, m' and X are the same as defined above). 

. The reaction for converting the connpound (1c') '"to a connpound (1d') can be conducted under the. 
same conditions as employed in the reaction for convering the compound (1c) into a compound (t.d) in the 
Reaction scheme-8. • - ' : 

25 In said reaction, when represents a group of the formula, ; ^ 




35 there may also be formed, in some cases, a reaction product of the group of R^ in compound (1c') with 
compound .(19) or. the compound (20), and such product; can easily be separated from the reaction mixture. 

[Reaction: scheme-lO], 
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COOH 



,55 



(ie: 
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(If) 
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COOH 



HN 



"^ R^ (19) 




15 



le') 



(If 



(wherein R\ R^, R^, R3,R^o, and X are the same as defined above; n represents 0 or an integer of 1-4). 

The reaction between the compound (le) and the compound (19) and the reaction between the 
compound (1e') and the compound (19) can be conducted under the same conditions as employed in the 
20 reaction between the compound (6) and the compound (4) in the Reaction scheme-3. 



25 



[ Reaction .s cheme- 11): 



35 




CON 



N 




(If 



(ig) 



40 



50 




N 




55 



If ) 



(ig/ ) 



(wherein R\ R2,.R3, R8, R3, RIO n and X are the same as defined above). , ; 

The reaction for converting the compound (If) into. a compound (Ig) and the reaction for converting the 
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compound (If) into a compound (Tg') can be conducted under the same conditions as employed in the 
above-mentioned reduction reaction for the compound (1) where or is a 5- to 15- membered 
monocyciic, bicyciic or tricyclic heterocyclic residual group having at least one oxo group adjacent to the 
nitrogen atom of the heterocyclic ring. ' 



[Reaction scheine-12 ] 




HN 



N (19 



N R^ 




Ih) 



25 



R' 




35. 




( Ih ' ) 



(wherein R^, R^, R^, R^, R^°. X and n are the same as defined above; represents a halogen atom or a 
tower alkylsulfonyioxy group which may have a halogen atom). 

The reaction between the compound (1h) and the compound (19) and the reaction between the 
, cpmpound (1h') and the compound (19) are conducted in an appropriate inert solvent in the presence or 
45 absence of a basic compound. The inert solvent can be exemplified by halogenated hydrocarbons such as 
dichloromethane. chloroform and the like; ethers such as tetrahydrofuran, diethyl ether and the . like; 
aromatic hydrocarbons such as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl 
acetate and the like; and polar solvents such as dtmethylformamide, dimethyl sulfoxide, hexarnethyl- 
phosphoric triamide, acetonitriie,. acetone, acetic acid, pyridine, water and the^ like. As to the basic. 
50 compound, there can: be mentioned, for example, organic bases such as triethylamme, trimethylamine, 
pyridine, dimethylaniline, N-methylmorpholine, 4-dimethylaminopyridine, 4-{1-pyrrolidinyl)pyridine, 1,5- 
diazabicyclo[4,3,0]nonene-5 (DBN), 1 ,8-diazabieycio[5,4,0]undecene-7 (DBU), 1 ,4-diazabicyclo{2,2,2)octane 
(DABCO),- sodium acetate and the like; and inorganic bases such as sodium hydride,' potassium carbonate, 
. sodium carbonate, potassium hydrogencarbonate, sodium hydrogehcarbonate, potassium hydroxide,, sodium . 
55 hydroxide and the like. The proper amount of the compound -(1 9) used is ordinarily at least 1 mole, 
■ preferably .1-3 moles per 1 mole, of the compound (Ih) or. the compound (Ih,'). The reaction is conducted 
ordinarily at about -20 ° C to -1 80 " C, preferably at 0-150"C and is connpteted in about 5 minutes to 15 ' 
hours. The reaction proceeds favorably when a catalyst such as copper powder or the like is added. ■ 
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[Reaction scheme- 13 ] 



10'- 




(ij) (Ik) 

75 ■ . ■ ■ 

(wherein and. X are the same as defined above; R-^°^ and R^^ each represent a lower alkoxycarbonyl 
group). 

The reaction between the compound (ij") and the compound (21) is conducted in an appropriate solvent 
20 in a . sealed tube. The solvent can be any of those used in the reaction between the compound (2) and the 
compound (3) in the Reaction scheme-1. The proper amount of the compound (21) used is at feast 1 moie 
per 1 mole of the compound (Ij) and is ordinarily a large excess relative to the compound (1j). The reaction 
is conducted ordinarily at 50-200 ° C preferabiy at about 50-1 50 °C and is completed in about 10-50 hours. 
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[ Reaction scheme-14 ] 



5 




(1^' ) '. \ . (Im^) ' 
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(wherein R\ R^, R3, R^, , Ri°, X, n and Y are the same as defined above; A' represents a lower alkylene 
group). . 

, The reaction between, the compound (11) and the compound (19) and the reaction between the 

40 compound (tf ) and the compound (19) are conducted in ah appropriate inert solvent: in the presence of a 
: dehydrohaiogenating agent. The inert solvent can be exemplified by halogenated hydrocarbons such as 
dichloromethane, chloroform and the like; ethers such as tetrahydrofuran, diethyl ether and the like; 
aromatic hydrocarbons such as benzene, /toluene, xylene and the like; esters such as methyl acetate, ethyl 
acetate and the like? polar solvents such as dimethylformamide. dimethyl sulfoxide, hexamethylphosphbric 

45 triamide. acetonitrile, acetone, acetic acid; pyridine, water and the like; and mixed solvents thereof. As to the 
dehydrohaiogenating agent, there can -be mentioned, for example, organic bases such as triethylamine, 
trimethylamine,- pyridine, dimethyianiline, N-methylmorphoiine, 4-dimethylaminopyridine, 4-(1-pyrrolidinyl)- 
pyridine, 1 ,5-dia2abicycio[4,3,0]nonene-5 (DBN), r,8-diazabfcyclp[5,4,0]undecene-7.(DBU), 1 ,4-diazabicyclo- 
[2,2,2]octane (DABCO), sodium acetate and the like; and inorganic bases such as sodium- hydride, 

50 potassium carbonate, sodium carbonate, potassium hydrbgencarbonate, sodium hydrogencarbonate, potas- 
sium hydroxide, sodium hydroxide and the fike/ The proper amount of the compound (19) used is ordinarily 
at least, 1 mole, preferably 1-3 moles per 1 mole of the compound (I I ) or. the compound (1Z '). The reaction 
, is conducted ordinarily at about -20 ' C to. 150 ' C, preferably at ,0-100° C and is completed in about 5 
minutes to 20 hours. 
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[ Reaction scheme-15 ] 
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IP) 
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(wherein RI.R^, X and Y are the same as defined above; B^^ represents a phenyl group which may have a 
lower alkoxy group as a substituent on the phenyl ring). 

The reaGtioh /between the compound (1n) and. the compound (22) and the reaction between the 
compound (1n') and the. compound (22) can be conducted in an appropriate solvent generally at -70 VC to 
room temperature, preferably at about -30 " C to room tennperature for 1-6 hours. The solvent can . be 
exemplified by ethers such as diethyl ether, dioxane. tetrahydrofuran and the like; aromatic hydrocarbons 
. such;as;- benzene, toluene and the like; and saturated hydrocarbons such as hexane, , heptane, pentane, . 
cyclohexane-and the like. The proper amount of the compound (22) used is at least 1 mole, preferably 1-2 
moles: per 1 mole of the compound. (I n) or the compound (1n'). The reaction for converting the compound 
(lo) into a compound:(lp) and the reaction for converting. the compound (lo') into a compound (1p') are 
conducted in an appropriate solvent in the presence of an oxidizing agent. The oxidizing agent, can be 
exemplified by DDQ. pyridinium chromates (e.g. pyridinium chlorochramate, pyridinium dichlorochromate), 
dimethyl .sulfoxide-oxalyl chloride, bichromic acid, bichromates (e.g. sodium bichromate, potassium bichro- 
mate), permanganic acid, and permanganates (e.g. potassium permanganate, sodium permanganate). The 
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solvent can be exennplified by water; organic, acids such as fornnic acid, acetic acid, trifluoroacetic acid and 
the like; alcohols such as methanol, ethanol and the like; halogenated hydrocarbons such as chloroform, 
. dichloromethane and the like; ethers such as tetrahydrofuran, diethyl ether, dioxane and the like; dimethyl 
sulfoxide;. dimethytformamide; and mixed solvents thereof. Desirably, the oxidizing agent is ordinarily used 
5 in a large excess relative to the starting materiaL The reaction is conducted ordinarily at about 0-150 ' , 
preferably at about 0-1 00' C and is compteted in about 1-7 hours. 



[Reaction scheine-16] 

TO 




35- iwherein R\ R^, and X are the same as defined above; R^^, R^"^ and R^^ are each represents a phenyl 
group or a lower alkyi group; R^^ represents a phenyl-lower alkyi group which may have a lower aikyi group 
. as a substituent on the phenyl" ring). 

The reaction between the compound (1n) and the compound (23) and the reaction between the 
compound (1n') and the compound (23) are each a so-called Witting reaction. The reaction is conducted in 

40 a solvent in the presence of a basic compound. The basic compound can be exemplified by inorganic 
bases such as metallic sodium, metallic potassium, sodium hydride, sodium amide, sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogencarbonate and the tike; 
, metal, alcoholates sucfi as potassium ter-butoxide; sodium methylate, sodium ethylate and the like; lithium 
salts such as methyllithium. n-butyllithtum, phenyllithium and the like; and organic bases such as pyridine, 

45 piperidine, quinoline, triethylamine, N,N-dimethy!aniline and the like. The solvent can be any as long as it 
gives no adverse effect to the reaction, and there can be nnentioned, for example, ethers (e.g. diethyl ether, 
dioxane, tetrahydrofuran, monogtyme, digiyme), armatic hydrocarbons (e.g. benzene, toluene, xylene), 
aliphatic hydrocarbons (e.g. n-hexane, pentane, heptane, cyclohexane), amines (e.g. pyridine, N, N- 
dimethylaniline) , and aprotic polar' solvents (e.g. dimethylformamide, dimethyl sulfoxide, hexamethyl- 

50 phosphoric triamide). The proper amount of the compound (23) used is ordinarily at least about 1 mole. 

: , preferably about 1-5 moles per 1 mole of the compound (1n) or the compound (1n'). The proper reaction 
te.mperafure is ordinarily about -70' ,C to 150' C, preferably about -50° C to- 120 ' C. The reaction is 
complete generally in about 0.5-15 hours- 

55 ■ ■ " ■ ^ ■■ . . ^ ■■ . ■ ■ 



DOCtD; <EP _05133a7A1J_> 



EP G 513 687 A1 



[Reaction scheme- 17 ] 
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24) 



3) 



75 



20 



Y-A' 




(25) 



(26) 




30 



' (wherein A', Y, R\ and X are the same as defined above; Y'represents a halogen' atom; R^-^ represents a 
piperaztnyl group which may have a lower alkyi group as a substituent on the piperazine ring). 

The reactior} between the compound (24) and the compound (3) can be conducted under the same 
conditions as: employed for the reaction between the compound (2) and the compound. (3) in the above 
Reaction ,scheme-1 . The reaction between the compound (25) and the compound (26) can be conducted 
under the same conditions as employed for the reaction between the compound (1Z') and the. compound 
(19) in the above Reaction, scheme-1 4. --y 



[Reaction scheine-1,8] 



N^R^ 



(Is) 




45 (wherein H\ and X are the same as defined above; R^^ and R^^ are each the same or different, and are 
each represents, a hydrogen atom or a lower alkyI group). 

The reaction between the compound (Is), and the compound (30) can be conducted by, for example, 
0 a method wherein the compound (1s) is reacted with 



50 



>19 



^20 



NH 



(30) 



55 



(R^^ and .R^° are the same as defined above) and formaldehyde (i.e., Mannich reaction); or 
(2) a; method wherein the compound (1s) is reacted with 
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CH,N (N< )^ (31) 



(R^^ are are the same as defined above). 

The method (1) is conducted by reacting the compound (1s), the compound (30) and formaldehyde in 
an appropriate solvent in the presence or absence oi an acid. The solvent can be any of those ordinarily 

70 used in the Mannich reaction, and can be exemplified by water, alcohols (e.g: methanol, ethanol, 
isopropanol), atkanoic acids (e.g. acetic acid, propionic acid), acid anhydrides (e.g. acetic anhydride), polar, 
solvents (e.g. acetone, dimethyiformamide) and mixed solvents thereof. The acid can be examplified by 
mineral acids (e.g. hydrochloric acid, hydrobromic acid) and organic acids , (e.g. acetic acid). As the 
formaldehyde, there are ordinarily used an aqueous solution containing 20-40% by weight of formaldehyde, 

75 a formaldehyde thriner, a formaldehyde polymer (paraformaldehyde), etc. The proper amount of the 
compound (30) used is ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the compound (1s). 
. The proper amount of formaldehyde used is at least 1 mole per 1 mole of the compound (Is) and ordinarily 

a targe excess amount relative to the compound (1s). The reaction proceeds ordinarily at 0-200' C, 
preferably at about room temperature to 150'C and is complete in about 0_.5-10 hours. 

20 The method Q) is conducted by carrying out the reaction in the presence of an acid in an appropriate 
solvent or without solvent. The acid can be exemplified by mineral acids (e.g. hydrochloric acid, 
hydrobromic acid, sulfuric acid) and organic acids (e.g. acetic acid, acetic anhydride). Acetic anhydride is' 
preferred. The solvent can be any of those used in the method ®. The proper amount of the compound 
(31) used is ordinarily at least 1 mole, preferably 1-5 moles per 1 moie of the compound (1s). The reaction 

25 is conducted ordinarily at 0-150° C, preferably at about room temperature to 100' C and is complete in 
about 0.5-5 hours. 

□ When in general formula (1), or R^. is a phenyl , group having at least one nitro group as a 
. substituent- on the phenyl ring, then R^ or R^ can be converted, by reduction, into a phenyl group 

having at least one, amino group as a substituent on the phenyl ring. The reduction rea^^^ 
30 conducted under the same conditions as employed in the above-mentioned . catalytic reduction 

reaction for : the oxo group adjacent to the nitrogen atom of the heterocyclic ring... The reduction 
. reaction can also be conducted by using a reducing agent such as mentioned below. As to the 
reducing agent, there can be mentioned, for example, a mixture of iron, zinc, tin or stannous chloride 
- ; ■ with an acid (e.g. acetic acid,' hydrochloric acid, sulfuric acid), or a mixture of iron, ferrous sulfate, zinc. 

55 or tin with an alkali metal hydroxide (e.g. sodium hydroxide), a sulfide (ammonium sulfide), ammonia , 

water, or an ammonium salt (e.g. ammonium chloride). The inert solvent can be exemplified by water, 
acetic acid,, methanol, ethanol and dioxane. The conditions of the reduction reaction can be suitably 
: selected depending upon the type of the reducing agent used. For example, when the reducing agent 
is a mixture of stannous chloride with hydrochloric acid, the reaction can be advantageously 
40 conducted. at about 0°C to room temperature, for about 0.5-10 hours. The amount of the reducing^ 

agent. used is at least 1 mole, ordinarily 1-10 moles per 1 mole of the starting material. 

□ When in' the compound (1), R^ or R^ is a phenyl group having at least one hydroxyl group as a 
■ ' substituent on the phenyl ring, then R^ or R^ can be converted, by reaction with a tetrahydrofuran 

derivative (27), having at least one hydroxyl group as substituent(s), into a phenyl group having at 
. 45 least one substituted- or unsubstituted-tetrahydropyranyloxy group as the substituent on the phenyl 

ring. The reaction can be conducted in an appropriate solvent (e.g. tetrahydrofuran, diethyl ether, 
dioxane) in the presence of a phosphorus compound (e.g. triphenylphosphine) and an azo compound 
(e.g. diethyl azocarboxylate) ordinarily at 0-1 00 " C, preferably at about 0-70 vC , for about 1-20 hours. 
The compound (27) is desirably used in an amount of at least 1 mole, preferably 1-2 moles per 1 
. ' 50 mole of the. strating material. 

□ When in the compound (;1), RVor is a phenyl group having, as substituent(s) on the phenyl ring, at 
.. least one-tetrahydropyranyloxy group having at least one lower alkanoyloxy group, then R^ or R^ can 

; be converted, by hydrolysis, into a phenyl group having, as substituent(s) on the phenyl ring, at least 
one tetrahydropyranyloxy group having at least one, hydroxyl group. The hydrolysis reaction can be 
, 55 conducted in an appropriate solvent in the presence of a basic compound.. The basic compound can 

be exemplified by sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide;.- 
barium hydroxide and alkali metal alcoholates (e.g. sodium methyiate, sodium ethylate). The solvent 
can be exemplified by water; alcohols such as methanol, ethanol, isopropanol and the like; ethers , 
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such as tetrahydrofuran, dioxane, dimethoxyethane and the like; halogenated hydrocarbons such as 
chloroform, dichloromethane, carbon tetrachloride and the like; dimethylformamide, dimethyl sulfoxide, 
hexamethylphosphoric triamide and mixed solvents thereof. The above reaction proceeds ordinarily at 
about 0-200-0, preferably at about room temperature to 150" C and is complete generally in about 
5 0.5-15 hours. 

D When in the' compound (1), or is a phenyl group having at least one hydroxy! group as a 
substituent on the phenyl ring, then or can be converted, by reaction with a compound of the 
formula (28). 

.70 YSOgH (28) 

(Y is the same' as defined above), into a phenyl group having at (east one hydroxysuHonyloxy group 
as a substituent on the phenyl ring. The reaction can be conducted under the same conditions as 
employed in the reaction between the compound (1Z) and the compound (19) in the Reaction 
75 scheme-14. Preferably, the amount of the compound (28) used is ordinarily in a large excess amount 

relative to the starting material. 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one hydroxy! as a substituent 
on the phenyl ring, then R^ or R^, can be converted,, by reaction with a compound of the formula (29), 

20 R^W (29) - ■ \ 

(R^^ represents a lower alkoxycarbonyl-substituted lower alkyi group, a lower alkeny! group or a 
thioearbamoyl group which may have a lower alky! group as a substituent; and Y is the same as 
defined above) or with a compound of the formula (30), 

(R25S02)20 (30) , . 

■ : (R^^ represents a lower alkyI group which may have halogen atoms), into a phenyl group having, on 

the phenyl ring, at 'least, one substituent selected from a group of the formula, -OR^^ (R^^ is the same 
30 ■ as defined above) and a group of the formula. R^^S02" (R^^ is the same as defined above). The 
reaction can be. :conducted under the same conditions as employed in the reaction of the compound. , 
. (1 r) with the compound (19) in the Reaction scheme-1 4. 

□ ' Wheh in the ^compound (1), R\ or R^ is. a phenyl group having at least one lower alkenyloxy group as : 
a substituent on the phenyl ring, then R| or R^ can be converted, by the Claisen rearrangement,, into a . 

. 35 phenyl group having, on the phenyl ring, at least two substituents selected from a hydroxy! group and. 

a lower alkenyl group. The reaction can be conducted by heating in an appropriate solvent. The 
solvent can be -exemplified by one having high-boiling point such as dimethylformamide, 
tetrahydronaphthalene, o-dichlorobenzene, N,N-dimethylaniline, N.N-diethylaniline and diphenyl ether. 
The reaction is conducted ordinarily at 1 00-250 "C, preferably at 150-250* 0 and is completed in 
40 . about 1-30 hours. 

□ When in the compound (1), R-" or R^ is a phenyl group having, as substituent(s) on the phenyl ring, a 
thiocarbamoyloxy group which may have a lower alkyt group, then or R^ can be converted, by 
heating, into a phenyl group having, as substituent(s on the phenyl ring, at least one aminocarbonyl- 

; thto group which may have a tower, aikyi group as a substituent. The reaction is conducted in the 
.45 absence of a solvent ordinarily at 100-250' C, preferably at 150-250' C and is completed in about 1- 

10 hours. 

□ When in the compound (1), R^ or R^ is a phenyl group having, as substituent{s) on the phenyl ring, at 
least one aminocarbonylthio group which may have a lower alky! group, then RV or R^ can be 
converted into a phbnyl group having at least one mercapto group as a substituent on the phenyl ring, 

50 by hydrolysis under. the same conditions as employed in the hydrolysis reaction for the compound (1) 

where R^ or R3 is a phenyl group having at least on& lower alkoxycarbonyi group. 

□ When- in the compound , (1 ), R'' or R^ is a phenyl group having at least one nitro group, as substituent- 
(s) on the phenyl ring, then R^ or R^ can be converted, by reduction, into a phenyl group, having at 
least one amino group, as substituent(s) on the phenyl ring. 

55 The reduction reaction is conducted by. for example, 0 reduction in an appropriate solvent using 

■ ; a catalytic reduction catalyst or (2) reduction in an appropriate inert solvent using, as a reducing: 
agent, for example, a mixture between a metal or a metal salt and an acid, or between a metal or. a 
metal salt arid an alkali metal hydroxide, ammonium sulfide or the like. 
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In the ease (T) using a reduction catalyst, the solvent includes, for exannple, water; acetic acid; 
alcohols such as methanol, ethanol, isopropanol and the like; halogenated hydrocarbons such as 
dichloromethane, chlorofornn, dichloroethane and the like; hydrocarbons such as hexane, cyclohexane 
and the like; ethers such as dioxane/ tetrahydrofuran, diethyl ether, diethylene glycol dimethyl ether 
and the like; esters such as ethyl acetate, methyl acetate and the like; aprotic polar solvents such as 
N,N-dimethylformamide and the like; and mixed solvents thereof. The catalytic reduction catalyst 
includes, for example, palladium, palladium black, palladium-carbon, platinum, platinum oxide, copper 
chromite and Raney nickeL The proper amount of the catalyst used is generally about. 0.02-1 time the 
weight of the starting material. Desirably, the reaction temperature is ordinarily about -20' C to 150° C, 
preferably . about 0-1 00° C and the reaction pressure is ordinarily 1-10 atom. The reaction is 
completed generally in about 0.5-10 hours. An acid such as hydrochloric acid or the like may be 
added in the reaction. 

In the case (J), there is used; as a reducing agent, a mixture of iron, zinc, tin or stannous chloride 
with a mineral acid such as hydrochloric acid, sulfuric acid or the like, or a mixture of iron, ferrous 
sulfate, zinc or tin with an alkali metal hydroxide (e.g. sodium hydride), a sulfide (e.g. ammonium 
sulfide), ammonia water or an ammonium salt (e.g. ammonium chloride). The inert solvent can be 
exemplified by water, acetic acid, methanol, ethanol and dioxane. The conditions for the reduction 
reaction can be suitably selected depending upon the type of the reducing agent used. For example, 
when the reducing agent is a mixture of stannous chloride with hydrochloric acid, the reaction can be 
conducted advantageously at about CC to room temperature for about 0.5-70 hours. The amount of 
the reducing agent is at least 1 mole, ordinarily 1-5 moles per 1 mole of the starting material. 
When in the compound 91), R"" or is a phenyl group having at least one lower alkenyl group as a 
substituent on the phenyl ring, then R"" or. can be converted, by oxidation, into a phenyl group 
having, as substituent(s) on the phenyl ring, at least one lower alkyt group having two hydroxyl 
groups. , . 

The reaction can be conducted by reacting the compound (1) with an oxidizing agent in the 
presence of a co-oxidizing agent in an appropriate solvent. 

As to the solvent used, in the reaction with an oxidizing agent, there can be mentioned, for 
example, ethers such as dioxane, tetrahydrofuran, diethyl ether and the like; aromatic hydrocarbons 
such as benzene, toluene, xylene and the like; halogenated hydrocarbons such as dichloromethane, 
• dichloroethane, chloroform, carbon tetrachloride and the like; esters such as ethyl acetate and the like; 
water; alcohols such as methanol, ethanol, isopropanol, tert-butanol and the like; and mixed solvents . 
: thereof. The co-oxidizing agent can be exemplified by organic amine N-oxides such as pyhdine N- 
: oxide, N-ethyldiisopropylamine N-oxide, 4-methylmorpholine N-oxide, trimethylamine N-oxide, 
triethylamine N-oxide and the like. The oxidizing agent can be exemplified by osmium tertoxide.. The 
proper amount of the oxidizing agent used is ordinarily 1 mole, preferably 1-5 moles per 1 mole of the 
starting compound. The reaction is conducted at -20 "C to 150" C, preferably at room temperature to 
100 ° C and is complete generally in about 1-15 hours, ' 

When in the compound (1), R^ or is a phenyl group having at least one lower alkenyl group as 
substituent(s) on the phenyl ring, then RVor can be converted, by oxidation, into a phenyl group 
having, as substituent(s) on the phenyl nng, at least one lower alkanoyl group-substituted lower alkyi 
group or at least one lower alkanoyl group. The reaction can be conducted in an appropriate solvent 
in the presence of an oxidizing agent. As to the solvent, there can be mentioned, for example, ethers 
such as dioxane, tetrahydrofuran. diethyl ether and the like; aromatic hydrocarbons such as benzene, 
toluene, xylene, and the like; halogenated hydrocarbons such as dichloromethane,. dichloroethane, 
chloroform, carbon tetrachloride and the like; esters such as ethyl acetate and the like; water; alcohols 
such as methanol, ethanol, isopropanol, tert-butanol and the like; and mixed solvents thereof. The 
oxidizing agent can be exemplified by ozone and osmium tetroxide-sodium metaperiodate. The 
reaction is conducted at 20-150" C, preferably at about 00-100" C and is complete generally in about 
1-20 hours. 

When in the compound (1), R"" or R^ is a phenyl group having at least one formyl group-substituted 
lower alkyl group as substituent(s) on the phenyl, then R^ or can be converted, by reduction, into a 
phenyl group having at least one lower alkyl group having hydroxyl groups, as substituent(s) on the 
phenyl ring. The reduction can be conducted under the same conditions as employed in the reduction 
reaction using .a hydride reducing agent, for the compound (1) where R^ or R3 is a 5- to 15-membered 
mgnocycltc, bicyclic or tricyclic heterocyclic residual group having at least one oxo group adjacent to . 
the nitrogen atom oi the heterocyclic ring. 

When in the compound (1), R^ or R^ is a phenyl group having at least one nitrile group or at least -one v 



45 



EP a513 387 A1 



carbamoyl group as substituent(s) on the phenyl ring, or a 5- to 15-nnenribered monocyclic, bicyclic or 
tricyclic heterocyclic residual group having 1-2 hetero atoms , selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, having at least one nitrile group or at least one carbamoyl group as 
substituent{s), then or can be converted, by hydrolysis, into a phenyl, group having at least one 

5 carboxy group as substituent{s) on the phenyl ring, or a 5- to 15-membered monocyclic, bicyclic or 

tricyclic heterocyclic residual group having 1-2 hetero atoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, having at least one carboxyl group as substituent(s). The hydrolysis 
reaction can be conducted under the same conditions as employed in the hydrolysis reaction for the 
compound 91) where or R^ is a phenyl group having at least one alkoxycarbonyl group. 

70 □ When in the compound (1), R"" or is a phenyl group having, as substituent(s) on the phenyl ring, at 
least one group of the formula, 



(A and I are the same as above; R^^ represents a lower alkanoyi group; R^^ represents a hydrogen 
20 atom, a lower alkyi group, a lower alkanoyi group, an amino-lower alkyl group which may have a lower 

alkyl group as a substituent, or a piperidinyl-iower alky! group), then R^ or R^ can be converted, by 
hydrolysis, into a phenyl, group having, as substituent{s) on the phenyl ring, at least one group of the 
formula:, 

25 -(A)t-NH-R^^ 

(A, l and R^^ are the same as defined above). The hydrolysis reaction can be conducted under the 
same conditions as employed in the hydrolysis reaction for the compound (1) where R^ or R^ is.a 
:.; phenyl group having at least one lower alkoxycarbonyl group.: 

30. □ When in the compound (1), R^ or R^ is.a phenyl group having at least one lower alkenyl group as 
substituent(s) on the phenyl ring, then or R^ can be converted, by reduction, into a phenyl, group 
having at least one lower alkyl group as substituent(s) on the phenyl ring. 

The reduction can be conducted under the same conditions as employed in the reduction reaction . 
by catalytic hydrogenation for the compound (1) where R^ or R^ is a 5- to 15-membered monocyclic,^ 
35 bicyclic or tricyclic heterocyclic residual group having at least one oxy group adjacent to the nitrogen 

atom of mthe heterocyclic ring. ' 
: □ ■ When in the compound 91), R^ or R^. is a phenyl group having at least one hydroxyp group as 
substituent{s) on the phenyl ring, then R^. or R^ can be converted, by carboxylation, into a phenyl 
group having at least one hydroxyl group and at least one carboxyl group on the phenyl ring. 
. 40 The carboxylation reaction can be conducted by reacting the compound (1) with carbon dioxide in 

the presence of an alkali metal carbonate such as potassium hydrogencarbonate, potassium car- 
bonate or the like in an appropriate solvent or in the absence of a solvent. The solvent can be 
exemplified by ehters such as dioxane, tetrahydrofuran, diethyl ether and the like; ketones such as 
methyl ethyl ketone, acetone and the like; water; pyridine; and glycerine. The reaction is conducted 
45 ordinarily under 1 to 10 atmospheric pressure at 100-250" C, preferably at about 100-200° C and is 

complete in about 1-20 hours. 
0 When in the compound (1). R^ or R^ is a substituted or unsubstituted phenyl group, then R^ or R^ can 
be converted, by nitration, into a phenyl group having at least one nitro group on the phenyl ring. The 
nitration reaction is conducted under the same, conditions as ordinarily employed in the nitration for 
.50 . , aromatic compounds, for example, by using a nitrating agent in the absence of or presence of an 
appropriate inert solvent. The inert solvent can be exemplified by acetic acid, acetic anhydride and 
concentrated sulfuric acid. The nitrating agent can be exemplified by fuming nitric acid, concentrated 
nitric acid, mixed acid (a mixture of sulfuric acid, fuming sulfuric acid, phosphoric acid or acetic 
anhydride with nitric acid) and a mixture of sulfuric acid-alkali metal nitrate (e.g. potassium nitrate, 
55 sodium nitrate). The proper amount of the nitrating agent used, is at least 1 mole per 1 mole of the . 

starting compound and is ordinarily a large excess relative to. the starting compound. The. reaction. is 
advantageously conducted' at about 0' C to. room temperature for 1-4 hours. 
□ When in the compound (1), R^ or is a phenyl group having at least one carboxyl group as ^ 
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substituent(s) on the phenyl ring, then or can be converted, by reaction with a conn pound of the 
■ general formula (32), 

R32Y (32) ■ 

' (R^^ represents an ali<yl group, a phenyl-lower alkyi group or a lower aikoxy-substituted lower alkyl 

group), into a phenyl group having at least one group -COOR^^ (R^^ is the same as defined above) as 
substituent(s) on the phenyl ring. The reaction can be conducted under the same conditions as 
employed in the reaction between the compound (1i) and the compound (19) in the Reaction 
70 scheme-14. ■ 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one lower alkenyl group having 
halogen atoms, as substituent(s) on the phenyT ring, then R^ or R^ can be converled into a phenyl 
group having at least one lower alkynyl group as substituent(s) on the phenyl ring, by a reaction in an 
appropriate solvent in the presence of a basic compound. 

^5 The solvent can be exemplified by ethers such as diethyl ether, dioxane, tetrahydrofuran, 

monoglyme, diglyme and the like; aromatic hydrocarbons such as benzene, toluene, xylene and the 
like; and aliphatic hydrocarbons such as n-hexane. heptane, cyclohexane and the like. The basic 
compound can be exemplified by alkyl- or aryMithium and lithium amides such as methyllithium, n- 
butyllithium. phenyliithium lithium diisopropylamide and the like. 
20 \. The reaction temperature is -80 ° G to 1 DO ' C, preferably at about -80 ° C to 70; C. The reaction is 

. „ , completed in about 0.5-15 hours. 

□ When in the compound (1), R^ or is a phenyl group having at least one formyl group as 
substituent(s) on the phenyl ring, then R^ or can be converted into a phenyl group having at least 
one cyano group as substituent(s) on the phenyl ring, by a reaction with hydroxyiamino-O-sutfonic 

25 acid in an appropriate solvent. The solvent can be the same as used in the reaction between the 

, compound (1X) and the compound (19) in the Reaction scheme-14. The reaction is conducted 
ordinarily at 0-100 VC. preferably at about 0-70 ' C and is complete in about 1-10 hours. The proper 
. , amount of hydroxylamine-O-sutfonic acid used is at least 1 mole, preferably about V2. moles per 1 

; , mole of the starting material.. 

30 □ When , in the compound (1), R^ or R^ is a phenyl group having at least one halogen atom as 
substituent(s) on the phenyl ring, then R^ or R^ can be converted, by halogenation, into a phenyl 
group having at least-one hydroxyl group as substttuent(s) on the phenyl ring. 
; : The reaction can be conducted by. a.reaction with a lower alkylsiioxane, such. as hexamethyldisolx- 

ane or the like in an appropriate solvent in the presence of a basic compound. 
35 The solvent can be exemplified by ethers such as diethyl, ether, dioxane, tetrahydrofuran, 

monoglyme, diglyme and the like; aromatic hydrocarbons such as benzene, toluene, xylene and the 
like; and aliphatic hydrocarbons such as n-hexane, heptane, cyclohexane and the like. The basic 
compound can be exemplified by alkyl- or'-aryt-lithium and lithium amides such as methyllithium, n- 
butylli.thium, phenyljithium, lithium diisopropylamide and the like. The reaction temperature is -80 " C 
40 to 100' C, preferably about -80 " C to 70" C, and the reaction is complete in about 0.5-15 hours. The 

: proper amount of the lower alkylsiioxane used is at least 1 mole, preferably about 1-2 moles per 1 

mole of the starting material, 
o When , in the compound (1), RV or R^ is a phenyl group having at least one formyl group as 
substituent(s) on the phenyl ring, then RV or R^ can be converted, by oxidation, into a phenyl group 
45 having at least one carboxy group on the phenyl ring. 

The. reaction can be conducted in an appropriate solvent in the presence of an oxidizing agent. 
The solvent can be exemplified by water; alcohols such as methanol, ethanol, isopropanol and the 
like; ketones such as acetone, methyl ethyl ketone and the like; carboxylic acids such as acetic acid, 
. . propionic acid and the like; esters such as ethyl acetate and the like; aromatic hydrocarbons such as 
50 benzene, chlorobenzene, toluene, xylene and the like; hexamethyiphosphoric triamide; dtmethylfor- 

mamide; dimethyl sulfoxide; pyndine; and mixed solvents thereof. As the oxidizing agent, there can be 
mentioned, for example, per acids (e.g. performic acid, peracetic acid, pertrifluoroacetic acid, 
: : perbenzoic acid, m-chloroperbenzoic acid., o-carbonylperbenzoic acid), hydrogen , peroxide, sodium 

. metapenodate, bichromic acid, bichromates (e.g. sodium bichromate, potassium bichromate), perman- 
55' - ganic acid, permanganates (e.g. potassium permanganate, sodium permanganate), lead salts (e.g. 

lead tetraacetate) and silver oxide. The proper amount of the oxidizing agent used is ordinarily at least . 
■ , 1 mole, preferably 1-2 moles per 1 mole of the starting material! 

The reaction- is conducted ordinarily at -10 °C to lOO^C; preferably at about 0-50 "C and is 

. ' . . , ' . : . .. . ' ' : ■ .. 47 , . . , V ■ ■ - ■ . 
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complete in about 30 minutes to 24 hours. 
□ When in the eompound (1), R^ or is a phenyl group having at least one hydroxyl group as 
substituent(s) on the phenyl ring, the or can be converted into a phenyl group having at least 
one tri-lower aikyi group-substituted silyloxy group as substituent{s) on the phenyl ring, by a reaction 
5 - with a tri-lower alkyl-halogensilane. 

The reaction can be conducted in an appropriate solvent in the presence of a basic compound! 
The solvent can be any of those used in the reaction between the compound (U) and the compound 
(19) in the Reaction scheme 14. 

The basic compound can be exemplified by organic bases such as imidazole and. the like. The 
70 reaction is conducted ordinarily at -20"C to 150" C. preferably at 0-100 and is complete in about 5 

minutes, to 10 hours. 

The proper amount of the tri-lower aikyl-halogenosiiane used is at least 1 mole, preferably 1-3 
moles per 1 mole of the starting material. 

: [Reaction scheme 19] 



20 



25 




.{In) (Iv) 

(wherein R\ R^ and X are the. same as above. R^^ represents a lower alkyl group.) 

The reduction of the compound (luj is preferably conducted by a reduction using a hydride reducing 
agent. As the hydride reducing agent, there can be mentioned, for example, lithium aluminum hydride, 
' sodium boron hydride and diborane. The amount of the reducing agent used is ordinarily at least 1 mole, 
35 preferabty^ 1-15 moles per 1 mole of the starting compound. The reduction reaction is conducted ordinarily 
at about -60'C tiD -ISOVC preferably at -30°C .to 100"C for about 1-20 hours ordinarily in an appropriate, 
solvent such as water, lower alcohol (e.g. methanol, ethanol, tsopropanol), ether (e.g. tetrahydrofuran, diethyl 
ether, diisopropyl ether, diglyme), or mixed solvent thereof. When lithium aluminum hydride or diborane is 
used as the reducing agent, there is preferably used an anhydrous solvent such as diethyl ether, diisopropyl 
40 ether, tetrahydrofuran. diglyme or the like. 
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[Reaction scheme-20] 
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{wherein R\ R^, and X are the same as defjned above. R^'' represents a group of the fornnula, 



25 



30 




; (R^° and n are the same as defined above; R^^ represents a formyl group or an aikoxycarbonyi group.) or a 
35 . group of the formula, 




45 . [the group, of 



- RA 



50" 



represents a 5- to 15-membered monocyclic bicyclic or tricyciic heterocyclic residual group having 1-2 
hetero atoms selected from a nitrogen atom, an oxygen atom and a sulfur atom; R^° may have 1-3 
- substituents selected from the group consisting of an pxo group, an afkyl. group, a benzoyl group, a lower 
alk.anoyl group, a hydroxyl group, a carboxy group, a lower aikoxycarbonyi group, a lower alkylthio group, a 
55 group of the formula, , 
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(A is the same as. above. R^^ and R^* , which may be the' same or different, each represent a hydrogen atom 
or a lower aiky! group; R^^ and R^'^ as well as the nitrogen atom being bonded thereto, together with or 
without other nitrogen atom or oxygen atom, may form a 5- to 6-membered saturated heterocyclic ring. The 
heterocyciic ring may have a lower alky! group as a substituent); a eyano group, a lower aikyi group having 
hydroxyl groups, a phenylaminothiocarbonyi group and an amino-lower alkoxycarbonyl group which may 
have a tower alky! group as a substituent. R^^ represents a formyf group or a iower alkoxycarbonyl group, p 
represents 0 or an integer of1 or 2.] R28 represents a group of the formula, 




20 



25 



CHOH ' 

(R^°. and n are the same as defined above) or a group of the formula. 



(the group of 



CH^OH 




35 



R^"^ and p are the same as defined above).} 

The reduction of the compound (1x) or the compound (1z),can be conducted under the same conditions 
as employed in the reduction conducted using a hydride reducing agent for the compound (1) where or 
R^ is a 5- to 15-membered monocyciic, bicyclic or thcyclic heterocyclic residual group having at least one 
,0X0 group, adjacent to the nitrogen atom of the heterocyclic ring. 
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[Reaction scheme-21] 
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^ [wherein R^ R^, R3, X, R3°,.p and 



are. the, same as defined above; R^^ represents a group of the formula, 



.23 



R 



24 



40 {R23 and R^'^ are the same as defined above) or an amino-lower alkoxy group which may have a lower alkyi 
group as a substitucnt.]' 

-The reaction between the compound (1D) and the compound (31) can be conducted under the same : 
conditions as employed in the reaction between the compound (6) and the compound (4) in the Reaction 
. scheme 3. ^ \ "/ ■ . ' . 

'45 ' ^ " , . ' ■ ■ ■. ■ - 
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[Reaction schGme-22] 
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40 (wherein R\ R2, X, R3o, R23-, R24 
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24 



are the same as defined above.) 

The reduction of the compound {1F) or (1H) can be conducted under the sanne conditions as employed 
in the reduction reaction lor the compound (1) where or is a 5- to 15-membered monocyclic, bicyclic 
or tricyclic heterocyclic residua! group having at least one oxo group adjacent to the nitrogen atom of the 
50 heterocyclic ring. . 
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[Reaction scheme- 23] 
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(IK) 
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50 
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[wherein R\ R^, X, p and R^^ are the same as above. R^^, R^^ and R^* each represent a hydrogen atom or 
. a- lower alkyi group. The bond between, the 2- and 3-positions in the compound (1K) or (1M) represents a 
single, bond or a double bond.] , . ' 

55 The reaction, for converting, the compound (1J) or (1L) into a compound (1K) or.{1M), respectively, can 
be conducted in an appropriate solvent , in the presence of a catalyst. The solvent can be any of those used 
: , in the reaction between the-compound (2) and the compound (3) in the reaction scheme 1. The catalyst can 
■ be exemplified by metal compounds such as Pd(0Ac)2 + Cu(0Ac)2 ' H2O and the like, and halides such 
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as K! + b and the like. The proper amount of the catalyst used is ordinarily 0.1-1 mole perl mole of the 
compound (1J) or (1L). When a hallde is used, it is used ordinarily in an amount of 0.005^3' moles per 1 - 
mole of the compound (1J) or (1L), The reaction is conducted, ordinarily at room temperature to 250''C, 
preferably at room temperature to 200° G and is complete ordinarily in about 5-40 hours. When a metal 
compound is used as the catalyst, the reaction is preferably conducted in an oxygen atmosphere. When R^^ 
represents a lower alkyi group, the bond between the 2- and 3-positions of the compound (1 K) represents a 
single bond. 



[ Reaction scheme- 2 4 ] 





10) 



25 



.35 



30 



R^^-C-CH-Y( 32 ) 




0 




(iQ) 



(wherein R\ R^,, R^, X and Y are the same as above; R^^ and R^^ each represent the above-mentioned 
R3°).' " ' 
45 The , reaction between the compound (1W) and the compound (32) and the reaction between the 
compound (1P) and the compound (32) can be conducted under the same conditions as employed in the 
. _ reaction between the compound (2). and the compound (3) in the Reaction scheme 1. 
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[Reaction scheme-25.] 



HN^ (19) 



..X 



or 
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N " R 
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HN^. (33) 



R 



2^ 



R^^ ' N R^ 



(is: 



HN^ „ (19) 



N . R 
(IT) 



37 . TTXT ^' 



or 

.R 



23 



HNC^ (33) 



24 



R^ 



R^ N ^R 
(lU) 



38 



30 



[wherein R\ R^, R^, X, and R^ are toe same as defined above; R^'' represents a group of the formula, 




GHO 



'40- 



(R^° and n are the same as. defined above) or a group of the forhiula, 



45 




CHO 



50 



• (RA, R3° and p are the same as defined above); R^^ represents a group of the formula, 




55 ■ 



CH,N . 



(R^°, R^ R^' and n are the same as defined above) or a group of the formula, 
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/ , CH7N .r" 

(R3°, RA and p are the same as defined above)]. 

10 In the above reaction, when the R^'' of the compound (1R) or (IT) represents a group of the formula, 




15 

CHO 

20 the compound {1R) or (IT) reacts with the compound (19); when the R^^ represents a group of the formula, 



25 




CHO 



30 the compound (1R) or (1T) reacts with the compound (33). 

. , The reaction between the compound (1R) or (1T) and the compound (19) or (33) is conducted in the 
absence of a solvent or in an appropriate solvent in the presence of a reducing agent, The solvent can be 
exemplified by. water; alcohols such as methanol, ethanoi/isopropanol and the like; acetic acid; ethers such 
as dioxane, tetrahydrofuran, diethyl ether, diglyme and the like; and aromatic hydrocarbons such as 

35 benzene, toluene, xylene and the like. The reduction method can be exemplified by a method using formic 
acid or a hydride reducing agerit such as sodium boron hydride, sodium cyanoborohydride, lithium 
aluminum hydride or the like, and a catalytic reduction method using a catalytic reduction catalyst such as 
palladium black, palladium-carbon, platinum oxide, platinum black, Rariey nickel or the like. When formic 
acid is used as the reducing agent, the appropriate reaction temperature is ordinarily room temperature to 

40 200'C, preferably about 50-150VC, and the reaction is complete in about 1-10 hours. The proper amount of 
formic acid used is a large excess relative to the compound (1R) or (IT). When a hydride reducing agent is 
used, the appropriate reaction temperature is ordinarily -30° C to 'lOO'*C, preferably about O-TO-C. and the 
reaction is complete in about 30 minutes to 20 hours. The proper amount of the reducing agent is ordinarily 
. 1-20 moles, preferably 1-15 moles per 1 mole of the compound (1R) or (1T). In particular, when lithium 

45 aluminum hydride is used as the reducing agent, it is preferable to use, as a solvent, an ether such as 
dioxane, tetrahydrofuran, diethyl ether, diglyme or the like, or an aromatic hydrocarbon such as benzene, 
toluene, xylene or the like. When a catalytic reduction catalyst is used, the reaction is conducted in a : 
hydrogen atmosphere of ordinarily normal pressure to 20 atm., preferably normal pressure to 10 atm. 
ordinarily at -30° C to 100° C, preferably at 0-60 ° C.. The proper amount of the catalyst used, is ordinarily 

50. 0.1-40% by weight, preferably 1-20% by weight based on the compound (1R) or (1T). The proper amount 
■ of the compound (1.9) or (33) used is ordinarily 1 mole per 1 mole of the compound (1 R) or (IT), preferably 
equimolar to a large excess relative to the compound (1R) or (IT). 



55 



56^ 

_05l33e7Al J_> 



EP 0 513 3a7_Al 



[Reaction scheme-26] 



70 
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45 




(laa) 



^(wherein R\ R2, R3_ Rio_ p and X are the same.; as above; R^^ represents a lower alkanoyl group; 
55 represents a lower aikenyl group,; a lower alkoxycarbonyt-substituted lower alkenyf group,; a carboxy- 
: -substituted lower alkenyl group or a lower aikenyl group having halogen atoms; R'^^ represents a lower alkyi 
group, a lower alkoxycarbonyl-substituted lower alkyl group or a carboxy-substituted lower alkyI group). 
The reaction for convening the compound .(1V) or (1Y) into a compound (1W) or (12), respectively, is 
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conducted in an appropriate solvent in the presence of a Witting reagent and a basic compound. 

As the Witting reagent, there can be mentioned, for example,, phosphorus, compounds represented by, 
. the general formula (A), 

5 (R^2)3p.cH-R^3Y- (A) 

(wherein R*^ represents a phenyl group, and R^^ represents a lower alkyi group which may have a lower 
alkoxycarbonyl group, a carboxyl group or a halogen atom as a substltuent; Y is the same as above), and 
phosphorus compounds represented by general formula (B), 

70 ■ ■ ■ 

0 ■ 
T 

(R^'^)2PCH2COOR^^ (B) 

75 , " 

(wherein R'^'^ represents a lower alkoxy group;, and R"^^ represents a lower alkyI group). The basic 
compound can be exemplified by inorganic bases such as metallic sodium, metallic potassium, sodium 
hydride, sodium ^amide, ' sodium hydroxide, potassium hydroxide, sodium, carbonate, potassium carbonate, 

20 sodium hydroger^carbonate and the like; metal aicoholates such as sodium methyiate, sodium ethylate, 
potassium tert-butoxide and -the like; alkyI- or aryllithiums and lithium amides such as methyllithium, n- 
butyllithium, phenyllithium, lithium diisopropylamide and the like; and organic bases such as pyridine, 
piperidine,. quinoline, triethytamin6,;N,N-dimethyianiline and the like. The solvent can be any as long as it 
gives no adverse effect on the reaction,, and there can be mentioned, for example, ethers such as diethyl 

25 ether, dioxane, tetrahydrofuran, mohoglyme, digyme and the like; aromatic hydrocarbons such as benzene, 
toluene, xylene and the -like; aliphatic hydrocarbons such as n-hexane, heptane, cyclohexane and the like; 
aprotic polar solvents such as pyridine, N,N-dimethytformamide, dimethyl sulfoxide, hexamethylphosphoric ! 
triamide and the like; and alcohols such as methanol, ethanol, isopropanol and the like. The appropriate 
■ reaction temperature is ordinarily -80' C to 150' C, preferably about -80° C to 120.' C, and the reaction is 
.30 complete generally in about 0.5-15 hours. 

. When the R'^*^ of the compound (1W)-or (1Z) is a group other than a lower alkenyl group which have a 
halogen atom, the reaction for converting the compound (1W) or (1Z) into a compound (IX) or (laa). 
respectively, can be conducted under the same conditions :as employed in the reduction reaction by 

" catalytic hydrogenation for the compound (1) where or is a 5-to 15-membered monocyclic, btcyclic or 

35 tricyclic heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
heterocyclic ring. 
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[Reaction scheme-2 7] 
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(wherein R\ R2, :R3, ,x, 
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and p are the same as above.) 

The reaction for converting the compound (1bb) and (1cc) into a compound (Ice) and (iff), respectively, 
can be conducted by heating with aniline and sulfur in the absence of a solvent state. 

The reaction is conducted ordinarily at 100-250 * C, preferably at about 1 00-200 ° C, and is complete in 
)o about 1 -20 hours. 

The amounts of aniline and sulfur used are each ordinarily 1-10 moles, preferably 1-2 moles per 1 mole 
of the compound (1bb) or (lee). , 
; - The reaction for converting the compound (1cc) and (Iff) into a compound (1dd) and (Igg), respectivety, 

' - can be conducted under the same conditions as employed' in the above-mentioned hydrolysis reaction for 

75 the compound (1) where or jg 3 phenyl group having at least one alkoxycarbonyl group. 

The products thus obtained in each step can be separated and purified- by ordinary means. The 
separation means eari be exemplified by solvent extraction, dilution, recrystallizatton, column chromatog- 
raphy and preparative thin-layer chromatography. ' 

Needless to say, the compounds of the present invention include stereoisomers and optical isomers. 
20 : The oxazole derivatives represented by general formula (1) . of the present invention can be. easily 
converted into acid addition salts by allowing a pharmaceutically acceptable acid to act on said derivatives. 
The acid addition salts are also included in the present invention. As the acid, there can be mentioned, for 
exaimple, inorganic acids such as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid and 
:the like, as well as organic acids such as acetic acid, oxalic acid, succinic acid, maleic acid, fumaric acid, 
25 malic acid, tartaric acid, citric acid, malonic acid, methanesulfonic acid, benzoic acid and the tike. 

Of the thiazole or oxazote derivatives represented by general formula (1) of the present invention, those 
compounds having acidic groups can be easily converted into respective salts by allowing a pharm- 
ceutically acceptable basic compound to act on the compounds. As the basic compound, there can be~ 
. mentioned, for example, sodium hydroxide, potassium hydroxide, calcium hydroxide, sodium carbonate and 
30 potassium hydrogencarbonate: 

The compounds of the present invention are generally, used in the form of ordinary pharmaceutical 
preparations. The pharmaceutical preparations are prepared using diluents or excipients ordinarily used, 
. ..such as filler, bulking agent, binder, humectant, disintegrator, surfactant, lubricant, and the. like. The 
pharmaceutical preparations can be used in various forms depending upon the purpose of remedy, and 
■ 35 typical forms include tablets, pills,, powders, solutions, suspensions, emulsions, granules, capsules, sup- 
positories, injections (solutions, suspensions, etc.), ointments, etc. In preparing tablets, various carriers 
conventionally known in the art can be used. The carriers can be exemplified by excipients such. as lactose, 
white sugar, sodium chloride, grape sugar, urea, starch, calcium carbonate, kaolin, crystalline cellulose, 
silicic acid and the like; binders such as water, ethanol, propanol, simple syrup, grape sugar solution,, starch 
40 solution, gelation solution, carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate, poly- 
vinylpyrrolidone and the like; disintegrators such as dry starch, sodium alginate, powdered agar, powdered 
laminaran, sodium hydrogencarbonate, calcium carbonate, poly oxyethyiene sorbttan-fatty acid esters, so- ' 
dium lauryl sulfate, stearic acid monoglyceride, starch, lactose and the like; disintegration inhibitors such as 
white sugar, stearin, cacao butter, hydrogenated oil and the like; absorption promoters such as quaternary 
45 ammonium salts, sodium lauryl sulfate and the like; humectants such as glycerine, starch and the like; 
adsorbents such as starch, lactose, kaolin, bentonite. colloidal silicic acid and the like; and lubricants such 
as refined talc, stearic acid salts, boric acid powder; polyethylene glycol and the like. The tablets can be 
prepared, as necessary, in the form of ordinary coated tablets, such as sugar-coated tablets, enteric coated 
. tablets or film-coated tablets, or in the form of double-layered tablets or multi-layered tablets. In preparing 
50 pills, various carriers conventionally known in the art can be used: The carriers can be exemplified by 
excipients such as grape sugar, lactose, starch, cacao butter, hardened vegetable oils, kaolin, talc and the 
like; binders such as powdered acacia, powdered tragacanth, gelatin, ethanol and the like; and disintegrators 
such as laminaran, agar and the like. In preparing suppositories, various carriers conventionally known in the 
art can be used. The carriers can be exemplified by a polyethylene glycol, cacao butter, a higher alcohol, a. 
^ : 55 . ester, gelatin and a semi-synthetic glyceride. In preparing injections {solutions, emulsions,.. 

suspensions), they are sterilized and preferably isotonic to blood. In preparing these solutions, emulsions 
and suspensions, there can be used all of the diluents conventionally used in the art. such as water, 
aqueous lactic acid solution, ethyl alcohol, propylene glycol, ethoxylated isostearyl alcohol, polyox- 

-.^ ■ ■■ - . ' , 60--;/ ■ ■ " " ■ " : : : 

.BhfSDOCID: <EP 0513387A1J_^ 



; _ EP 0 513 387 A1_ ^ . _ 

yisostearyl alcohol and potyoxyethylene sorbitan-fatty acid ester. In this case, the injections may contain, 
sodium chloride, grape sugar or glycerine in an amount sufficient to make the injections isotonic, and may 
further contain a sotubilizing agent, a- buffer solution, a soothing agent, etc. all ordinarily used. The 
pharmaceutical preparations may furthermore contain, as necessary, a colonng agent, a preservative, a 
perfume, a flavoring agent, a sweetening agent and other drugs. In preparing pastes, creams and gels, there 
can be used various diluents conventionally known in the art, such as white petrolatum, paraffin, glycerine, 
cellulose derivative, polyethylene glycpi, silicon, bentonite and the like. 

The amount of the present compound of general formula (1) or a salt thereof to be contained in a 
pharmaceutical preparation is not particularly restricted and can be appropriately selected' in a wide range, 
but preferably is ordinarily 1-70% by weight in the pharmaceutical preparation. 

The method for administering the pharmaceutical preparation is not particularly restricted. The phar-- 
maceutical preparation can be administered in various methods depending upon the form of preparation, the 
age. sex and other conditions of patient, the degree of disease condition of patient, etc. For example, 
tablets, pills, a solution, a suspension, an emulsion, granules or capsules are administered, orally. An 
injection is intravenously administered singly or in admixture with an ordinary auxiliary solution of grape 
sugar, amino acid or the like, or, as necessary/ is singly administered intramuscularly, intradermally, 
subcutaneously or intraperitoneally. Suppositories are administered intrarectally. 

The dose of the pharmaceutical preparation of the present invention is appropriately selected depending 
upon the administration method, the age, sex and other conditions of patient, the degree of disease 
condition of patient, etc., but preferably is ordinarily about 0.2-200 mg per kg of body weight per day in 
terms of the amount of the active ingredient, i.e. the present compound (1). 

Examples 



25 The present invention is hereinafter described with reference to Reference Examples, Examples. 
Preparation Examples and Pharmacological Tests. 

Reference Example 1 ' ^ ^ 

30 25 g of 3,4-dimethoxyben2onitrile and 23 g of thioacetamide were dissolved in 120 ml of 10% 
hydrochloric acid-DMF. The solution was heated at 90° C for 3 hours. The solution was further heated at 
130 ° C for 5 hours to conduct a reaction. The solvent was removed by distillation. The residue was washed 
. V . ; ; twice .with 100 ml of diethyl ether. Similar washing was conducted with 100 ml of water. The resulting 
V ; : crystals were collected by filtration and dhed. Recrystallization from methanol was conducted to obtain 18.7 

; 35 g of 3,4-dimethoxythioben2amide as light brown columnar crystals. ; . 

- M.p.: 170-1 75° C (decomposed) 

NMR (CDC"3) 5: 
^ 3.94 (3H.jS) 
3.95 (3H, s) 
40- 6.83 (1H, d, J=8.4H2), 
, 7.15 (1H; brs), , 
7.38 (1H, dd, J = 2.2Hz, 8.4H2), 
. , , 7.52 (1H, brs). 

. 7.63 (1H. d, J>2.2Hz). 

Reference Example 2 

500 mg of 3,4,5-trimethoxyben2amide was suspended in 15 ml of benzene. Thereto was added 526 mg 
of phosphorus pentasuifide. The mixture was refluxed for 30 minutes with heating. The solvent, was removed 
' . 50. by distillation. To the residue were added 5 ml of 10% sodium hydroxide and 5 ml of water. The mixture 

was stirred for 30 minutes. The reaction mixture was filtered, and the resulting solid, was washed with small 
amounts of water and ethanol and dried to obtain 330 mg of 3,4,5-thmethoxythiobenzamide as a yellow : 
\ ■ . powder. - 
M.p.: 182.5-184° C 

- Reference Example 3 

4 g of 3',5'-diacetyioxyacetophenone was suspended in 75 ml of carbon disulfide. Thereto was dropyvise ; ■ 
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added a solution of 0.90 ml of bromine dissolved in 25 mi of carbon disulfide, at room temperature in about 
1 hour. The system was heated to about 50 'C ocassionally in the course of dropwise addition and, each 
time when a reaction started, the system was returned to room temperature and stirred. After the 
completion of the dropwise addition, stirring was conducted at room temperature for 1 hour. After the 
completion of the reaction, the solvent was removed by distillation to obtain 5.53 g of 3',5'-diacetyloxy-2- 
bromoaoetophenone as brown crystals. 
M.p.; 61-62-C 



Reference Example 4 



20 



5.47 g of chloroacetyl chloride was dissolved in 20 ml of dichloromethane. Thereto was added 6.46 g of 
finely ground aluminum chloride with ice-cooiing. Stirring wasiconducted for 30 minutes. Thereto was added 
2 g of 3.4-dihydro-2H-1,4-ben20thiazin-3(4H)-one. The mixture was stirred for 4 hours with ice-cooling and 
then overnight at room temperature. The reaction mixture was poured into ice water. The resulting crystals 
were collected by filtration, water-washed and dried to obtain 3.03 g of 6-a-chloroacetyh3,4-d!hydro-2H-1 ,4- 
ben20thia2in-3-one. 
NMR (DNS0-d6) 5: 
3.55 (2H, s), T 

5.10 (2H, s), ^ - 

7.65-7.45 {3H, m), ■ 
10.76. (1H, s), 



Reference Example 5 

25 2 g of 3,4-dimethoxyben2oic acid was dissolved in 80 ml of methanol. Thereto was added 600 mg of 
sodium methoxide. The. mixture was stirred for 30 minutes. The solvent was removed by distillation. The 
residue was dissolved in 50 mi of DMF. Thereto was added 2.56 g of 6-a-chloroacetyi-3,4-dihydrocar- 
bostyril. The mixture was stirred at 140 " C for 2 hours. The solvent was removed by distillation. Water was 
added to the residue. The resulting crystals were collected by filtration and. dried to obtain 4.8 g of 6-[2-(3,4- 

30 . dimethoxyben2oyloxy)acetyl]-3,4-dihydrocarb6styril as a white powder. 
M.p.: 2r5-2l6'G 

Reference Example 6 . 

35 3 g of 6-a-aminoacetyi-3,4-dihydrocarbostyril monohydrgchloride was suspended in 60 ml of 
tetrahydrofuran. Thereto were added 7 ml of thethylamine and 2.8 mg of 3,4-dimethoxyben2oyl chloride. 
The mixture was stirred at room temperature. After 3 hours, the resulting crystals were collected by 
filtration, methanol-washed and dried to obtain 2.6 g of 6-[2-(3,4-dimethoxyben2oylamino)acetyI]-3,4- 
dihydrocarbostyrii as white acicular crystals. 

40 M.p.: 246-247' C 



45 



Reference Examples 7-38 

Compounds shown in Table 1 were obtained ^by using respective starting materials, in the same 
procedure as in Reference Example 1 or 2. 
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-55 . CompQunds shown in Table 3 were obtained by. using respective starting materiats, in the. same 
procedure as in Reference Example 3 or 4. ■ ^ 
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55 : Reference Example 61 

T.5 g of 1 ,3-dichioroacetone and 2.3 g of 3.4-dinnethoxythiobenzannide were suspended in 100 mt of 
_ . ethanor. The suspension was heated for 3 hours ^ to connplete the reaction^- The solvent was removed by. 

3NSDOC!D: <EP1_Q513387A1._L> - ■ '■ 




" EP 0 513 387 At ' 



distillation. The residue was purified by silica ge! column chromatography to obtain 1,86 g of 2-(3,4- 
\ dimethoxyphenyl)-4-chioronnethylthta20le as a colorless viscous oil. 

NMR (COCIa) 6:. 
: ' 3.94 (3H. s), 
5. 3.99 (3H, s),. 

■-. "4.74 (2H, s), ■ " . ' ' - 

6.90 (1H, d, J = 8.3H2), 

7.24 (IH. s), . ■ 

7.46 (1H, dd. J = 2.1Hz, a.3Hz), 
70 7.53 {1H, d, J = 2.1Hz). 

Reference Exannples 62-70 

Compounds shown in Table 3 where obtained by using respective, starting materials, in the same 
75 procedure in Reference Example T or 2. 
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Reference Examples 71-74 



55 , Compounds shown in Table 4 were obtained by using, respective starting materials, in the same 
procedure as in Reference Example 3 or 4. • ' 
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Reference Examples 75-77 

Compounds shown in Table 5 were obtained by using respective starting .materials, in the same 
procedure as in Reference Examples 1 or, 2. 
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^ Reference Examples 78-97 

Gornpounds shown in Table 6 were obtained by using respective starting materials, in the same 
50 procedure as in Reference Example 3 or 4, 
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50 , NMR''^ Compound of Reference Example 78 

NMR. {CDC!3) 5ppm:. 
: -,- 2.65 (3H,,s) \ - 

\ 4.65 (2H, sy . 
.55 , 7.98-8.16 (5H, m) 

NMR^' Compound of Reference Example. 79 
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25 



r^MR (CDCb) 6ppm: 
4.06 (3H, s) 
^4.57 (2H, s) 
8.9-1 (1H,t, J = 1.9Hz) 
8.98 (1H. t, J = 1.9H2) 
9.05 (1H, t. J = 1.9Hz): 

NMR^' Compound of Reference Example 80 

NMR (CDCb) 5ppm: 

.4.00 (3H, s) 

4.42 (2H, s) 

7.76 (1H. t, J = 8.0Hz) 

8.11 (1H, dd, J = 1.rHz, J = 8.0Hz) : 

8.32 (1 H, dd, J = 1 .1 Hz. J = S.OHz) 

NMR'^' Compound of Reference Example 81 

NMR (CDCb) 5ppm; 
3.88 (3H, s) 
4.52 (2H. S) 
5.62 (2H. brs) 
8.40 (1H, d, J = 1.8Hz) /■ 
8.42 (1H, d, J = 1.8H2) 

NMR^' Compound of Reference Example 82 



NMR (CDCI3) 5ppm: : 
4.45 (2H. S) 
30 - 7.65 (1H, m) 

7.67 (lH, m) ■ 
, 8,21 (HH, m) 
' : .8.28 {lH,.m) ■ . , ' 

35 NMR^' Compound of Reference Example 83 

. NMR (CDCI3) 5ppm: 
2.27 <3H, s) 
2.62 (3H, s) 
40 3.94 {3H, s) . ■ ■ . 

.4.43 {2H, s) ■ . ■ 
8.30 (1H, s) ■ 
.■ 8.48 {1H, s) • ' . - 

■ 45 NMR''^ Compound of Reference Example 84. 

NMR (CDCI3) 6ppm; . 
2.34 (3H, s) 
:- ■ 3.94 (3H, s) 
50 4.52 (2H, s) 
7:89 (1Hv m) 
7.97 (1H, m) 
8.43 (1H. m)' ; . 

56 , NMR^' Compound of Reference Example 35 

NMR (CDCI3) 5ppm: 
2.39 (3H, s) 
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3.96 (3H, s) : ; 

. 4.46 (2H, .s). 

7.21 (1H, d, J = 8.6H2) 

8.29 (1R, dd, J = ^.0H2, J = 8.6H2) ■ , 
5 8.58 (1H, d, J = 2.0Hz) . : . , ' 

NMR^^ Compound of Reference Example 86 

WMR (CDCIg) 6ppm: 
70 3.94 (3H, s) 

4.54 {2H, s). ' ■ 

7.09 (1H, d, J = 8.7H2) ; \ 

8.15 (1H, dd. J = 2.0H2, J =8.7Hz) 
8^49 (1H, d, J = 2.0Hz) . 
75 12.11 (1H. s) , : 

NMR^°* Compound of Reference Example 87 

NMR (CDCb) fippm: 
20 4.00 (3H. s) 
4.64 {2H. s) . 

8.76 (2H, d, J = 2.2H2) ' . 

8.85 (1H, d, J=2.2H2) 
■. 12.50 (1:H, brs) ■ 

.25 •. ' . ■ ■ ■ ' ■ , " ■ ■ 

NMR^""' Compound of Reference Example 93 

NMR (CDCI3) 5ppm: , . : 

. ■ T.27 (3H, t,"J = 7.5Hz) ■ . \ V- : ' 'v " '-■ ■;■ ■ . ' ^ 

30 2.68 (2H, t, J = 7.5Hz) : " : 

4.67 (3H, s) ■ 
. . 5.73.(1H, s) ■■■ ■ ; - ' ; ■ 

6.85 (1H, d. J = 8.4Hz). v ' . , ■ , . " ' 

7.75(1 H.-dd, J = 2.3Hz, 8.4Hz). . ' ' . ' . 

35; 7.82 (1H,d. J = 2.3H2) \ . ■ ; ' 

NMR^^' Compound of Reference Example 96 

NMR (CDCb) fippm: ; . . ; ■ 

3.91 (3H. s) , 

4.48 (2H. s) . 
7.35 (1H, m) 

7.71. (1H, m) " . 
10.48 (1H, brs); ' r 

NMR^^^Compound of .Reference Example 97 , ,. \ 

NMR (DMSO-de) 5ppm: 
■ 5.04 {2H. s) ; 
50 7.56 (I N, brs) ■- ' . 

; \ 8.10-8.39 {3H,m) : . 

Reference Examples 98-116 

55. Compounds shown in Table 7 were, obtained using respective starting materials, in the same procedure 
: as in Reference. Example- 3 -or 4. . . ; , 
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■ : NMR data.of the compounds of Reference Examples 98-102, .105-1 13 and 115-116 

•NMR^'*': Compound of Reference Example. 98 

,^:H-NMR(CDCI3) 5: " 2.59 (3H,:s), 4.00 (3H, s), 4:64. (2H, s), 6.90 (1 H, s). 8.25 (1H, s), 11.12 (1 H. s) 

55 NMR^^h Compound of Reference Example 99 ... 

. :,■ : ^H-NMR(CDGl3)5: 2.33 (SH.Js), 3.96 (3H, s). 4.62 (2H. s). 6.79 (1H. d, J = 8.1 Hz), 7.80 (1 H, d, 

. J:= 8.1 Hz). 11.40 (1H;s) : 

^S"^^ ' ■ :'' - V ■ ' - ^ ^ . . . . ^ .. 

SDOCID: <EP_05 13387 A.1_L> ■ ' - 



: . _ ... ._EPO 513.387 Ai; _ ... ^..Z. ....... .^.^ : _ 

NMR"*^*: Compound of Reference Example 100 

^H-NMR{CDCl3) 5: 1.25 (3H, t, J = 7.5H2). 2.73 (2H, q, J = 7.5Hz), 4.00 (3H. s), 4.67 (2H, s). 7.98 (1H. 
d, J=1.7Hz), 8-35 (1H, d, J = 1,7Hz), 11-66 (1H, s) 

' 5 ■ - • ' . ■ ' ■ ■ : -. ■■' ■ " 

NMR^^^: Compound of Reference Example 101. 

iH"NMR(CDCl3) 5: . 4.06 (3H, s), 4.68 (2H, s), 4.75 (2H, s), 7:74 (IH, dd. J = 2.0H2, 6.7H2), 8.06 (TH, 
. dd, J = 2.0H2. 6.7Hz), 8.19 (1H. d, J>2.3H2), 8.55 (1H, d, J = 2-3H2), 12.04 (IH, s) 

w 

NMR^^): Compound of Reference Example 102 ^ 

^H-NMR(CDCi3) 5: 3.99 (3H, s), 4.75 (2H, s) 7.00 (IH. t, J = 7.8Hz), 7.56 (IH, d, J = 7.8H2), 7.99 (1 H, 
dd. J = 1.8H2, 7.8H2), 8.03 (2H, d, J = a.5H2), 11.43 (1H, s), 7.74,(2H, d. J = 8.5Hz) 

75 „ . " ' . ■ ^ 

NMR^^):. Compound of Reference Example 104 

• ■'H-NMR(CDCl3) 6: 3.92 (3H, s), 4.28 (2H. s). 6.90 (1H, dd, J==2.1H2. 3-3H2), 6.95 {1H. dd. J = 2.1Hz, 
3.3H2). 9,90 (IH, brs) ; . 

.20 

:NMR^°*: Compound of Reference Example 105 

\H-NMR(CDCl3) 5: 3.95 (3H, s), 4.42 (2H, s), 7.26 (1H. d, J= 3-7H2). 7-34 (IH. d, J = 3.7Hz) 
25 NMR^^^: Compound of Reference Example 106 

^H-NMR(CDCl3) 5: 1.47 (3H, t J =7.1 Hz), 2.61 (3H, s). 4:46 (2H, q, J = 7.1 Hz). 5:00 (2H. s). 8.21 (2H, 

,.:..;,-;./-.:. ; ■ ;: rny ■ .; /..-. ^ ... -. 

30 NMR^^': Compound of. Reference Example 107 

^H-NMR(CDCl3) 5: 1.40 (3H. t. J =7.1Hz). 4.36;(2H, s). 4.38 (2H, q, J =7.1H2). 7.74 (1H, d, J = 4.0H2). 

.: ' . : ^- ■ .7.78 (rH.:d, J = 4.0Hz). . ."^^ 

.35. Nfy/!R^^): Compound of Reference Example 108 

iH-NMR(CDCl3) 5: 4.1 0 (3H, s), 4.92 (2H, s), 9.41-10.01 (3H. m) 

NMR^^'V Compound of Reference Example 109 
40 ' ' ' ' . ■ ■. ■ ■ 

^H-NMR(DMS0-d6) 5: 5.05 .(2H, s); 8.20 (1 H, dd, J = 1 .6Hz, 5.0Hz), 8.42 (IH.^dd. J = 0.9H2, 1.6Hz), 
■9.01 (I H, dd. J = 0.9H2, 5.0H2) 

NMR^^^: Compound of Reference Example 110 

^H-NMR(DMS0-d6) 5: 2.73 (3H, s), 5.03 (2H, s), 8.17 (IH, brs). 8.26 (1 H, brs), 8.44 (1 H, d, J = 2.1 Hz), 
, 8.54 (IH, d, J = 2.1 Hz) 

NMR^^':.Compound of Reference Example 1 11 - 

50" ■ 

./H-NMR(CDCl3) 5: 4.01 (3H, s), 4.88 (2H. s), 8.15 (1H. dd, J = 0.7H2, 8.1 H2), 8.45 (1 H,.dd, J = 2-1H2,: 
8.IH2), 9.13 {1H. m) 

NMR^''': Compound of Reference Example 112 

,55" / ■ 

■ , ; ^H-NMR(CDCl3) 5: 1.45 (3H, t, J -7.1 Hz), 4.52 (2H, q; J = 7.1 Hz). 4.78 (2H, s), 8.49 (1 H, d,- J = 8^1 H2) '. 
8.96 (1 H, dd, J = 1 .9Hz, 8.1 Hz), 9.55 (1 H, d. J = 1 .9H2) 



. ■ ^ : " . ■ ' ■ ■ ' . ■ ^ , , , .' 100 ■ 
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- NMR^^^: Compound of Reference Example 113 

^H-NMR(DMS0-d6) 5: . 2.77 (3H. s); 5.08 (2H, s), 8.11 (1H, d, J = 5.7Hz), 8.25 (1 H, s). 8.96 (1H, d, 
J = 5.7Hz): 

NMR^^h Compound of Reference Example 114 

\H-NMR(CDCl3)5; 4.11 (3H, s). 4.76 (2H, s). 7.60 (1 H, dd, J = 4.8Hz, 7.9Hz), 8.1 2 (1 H, ,dd, J = 1 .SHz, . 
7.9Hz), 8.96 (1H, dd, J = 1.5Hz, 4.BHz) 

w 

NMR^^^: compound of Reference Example 115 

^H-NMR(DMS0-dG)6: ,2.82 (3 H, s), 2.87 (3H. s),' 5.20 (2H, s)i ,8.09 (1H. brs). 8.42 {1H, brs). 9.01 (1H, 

■ ■ - " . s) ■ ■ - . ■ - . ■ ". ■ 

75 ■ 

Example 1 

In 20 mi of ethanol were suspended 367 mg of 3\4'-dihydroxy-2-chloroacetophenone and 430 mg of 
3,4-drmethDxythiabenzamide. The suspension was refluxed for 3 hours with heating. After cooling, the 
20 resulting crystals were collected by filtration, ethanol-washed and dried. The dried materia! was recrystal- 
. lized from ethanol to obtain 160 mg of 2-(3,4-dimethoxypheny[)-4-(3,4-dihydroxypheny!)thiazole hydrochlo- 
ride as yellow acicutar crystals. 
. M.p.: 146-1 48* C 

25 Examples 2-136 

Compounds shown in Tables 8 and 9 were obtained by using resptoive . starting materials, in the same 
procedure as in Example 1. ; / . ' . 
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Table 8 




Compound, of Example 2 




, r2 = H 




25 



Crystal form: yellow prismatic { recrystallized 
from methanGl). . 

Mp : 182-183 °C (decomposed/ 1/4 FeCl2 salt ) ; ' 



35 



Compound of Example 3 



R 



1. _■ 




40 




45 



Crystal form: light- brown powdery (recrystallized 
from dimethyl formamide .) 

Mp: ■ 300 °C or above ... " ' 



-50 
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40 



45 
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Compound of Example 4 



= H , 




Crystal ; form: 



colorless acicular (recrystallized 
from diethyl ether-n-hexane) 



Compound of Example 5 



r1 = 




R'' = H , 

r3 = -:^\\ 



Crystal form: light yellow prismatic (recrystal- 
. lized from ethanol ) 

.:Mp: -:. 1.7 2-1 73 °C. . . ' , . . ■ 



Compound of Example .6 




OCH- 




Crystal form: 'light brown acicular (recrystallized 
. from ethanol) ■ \. 



Mp: . 8 8-89°C (HCl sait) 
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70 . 



20 



40 



45 



Compound of Example 7 



r1 = 




R' = H 




Crystal form: brown powdery ( recrystallized from 
ethanol acetate) 

Mp: 140-141^0 . 



Compound of Example 8 



Crystal form: light brown plate (recrystallized 
from ethanol ) 

Mp:. 129-130°C-.- 



Compound .of 


Example 9 


■ : r1 > 




'\ --. .N " 




■H . 




Crystal form 


: colorless acicular (recrystallized 
from methanol-ethyl acetate) 


Mp: 188-189 


^c ■ ■- ' ., ■ : - ■ 



50 



■■55 
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Compound of Example 10 




H 3 y-/ W 



Crystal form: light brown acicular ( reerystallized 
from ethyl acetate) 

Mp: 129-130°C 



Compound of Example 11 



= H 



>3 . _// \\ 



Crystal form: light green columnar^ (reerystallized 
from methanol ) 

Mp: . r35-136°C _\ 



Compound of Example 12 



R = H 




Crystal form: colorless acicular (reerystallized 
from diethyl ether-n-hexane) 



Mp: 57 .5-58. 5 °G 



105 
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Compound of Example 13 



. r3 = ^/ \\ 




Crystal form: white acicular (recrystallized from 
diethyl ether-n-hexane) 

Mp: 91 .5-9 2-^C . > 



Compound of Example 14 




^ // W 



Crystal form: light brown plate (recrystallized 
from methanol ) 



Mp: 20-6-207:''C ■ (decomposed) 



Compound of Example 15 . 
R^,"= . / R^ = H 




R-^ > -v", OH 



Crystal form: orange powdery (recrystallized from 
ethanol -water ) 

Mp: 209-210°C (decomposed/ HCl salt) 



;10B 



10 
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Compound of Example 16 



= H 



R 



3 = ^ OH 



75 



Crystal form: colorless acicular (recrystallized 
from diethyl ether-n-hexane ) 

Mp: 83-84 °C 



Compound, of Example 17 



25 



= 111 



R^ - H , 



OH 




Crystal form: colorless acicular (recrystallized 
. from- diethyl, ether-n-hexane); 

■Mp:' 76-7a°C 



40 



Compound of Example 18 





OH 



Crystal form: brown powdery (recrystallized from 
dimethyl formamide-water ) . 

Mp:: 300 °C or above . 
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Compound of Exampie 19 



,1 



= H 



-OH 



70 



Crystal form: yellow powdery (recrystallized from 
dioxane-water ) 

Mp: ■ 280-28l°C 



Compound of Example 20 




= H , 




OH 



30 



Crystal form: yellow powdery (recrystallized from 
dimethylformamide-water) - , 

Mp: . 262-263°C' ■ ■ ; ' . ^ . : \ . - ^ - ■ ■ ^ ; : ■ 



Compound of Example 21 



R^ = H 



/ OH 

r3 = -// "V-OH 



45 



Crystal form: . light yellow powdery (recrystallized 
from ethyl acetate) 

Hp: . :18G-181°C (decomposed;) • ■ / 



55 
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Compound of Example 22 




Crystal form : yellow prismatic (recrystalli zed from 
ethanol ) 

Mp: 124-126°C (HGl salt) 



Compound of Example -23 




Crystal form: yellow acicular { recrystallized from 
ethyl acetate-diethyl ether) 

Mp: ; 12:8-129°:C; {HC1-^1/2H20 salt.)- 



Compound of Exajriple 24 




Crystal form: light brown powdery ( recrystallized 
from dimethylf ormamide-water ) 

■Mp:- 187-188°C 



109 
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30 



40 



45 



[Compound of Example 25 




, 3 V _/^ 



^ OH 
-OH 



Crystal form: yellow: powdery ,( recrys tail i zed from 
. ethanol) 

Mp: 248-249°C (HCl salt) 



Compound of Example 26 



r1 = ^ 




R-^ = H , 



OCH„ 




Crystal -form: white acieuiar (recrys.tailized from/, 
ethan'oi )' . 

Mp^',: -205-206 °C--- 



Compound of Example 27 



r1 




R^ = H- 



OGH. 



OCH, 




Crystal form: light brown, powdery ( recrys tallized 
from ethanol) 

Mp: 156-158°C (HCl salt) 



50 



55 
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Gompound of Example 2 8 

1 

"OCH. 
.OCH_ 



r1 = 




= H. , 



.3 ^ 




Crystal form: light brown acicular ( recrystallized 
from dimethyl f ormamide ) 

Mp: 282-284°C (decomposed) 



Compound of Example 29 




OCH, 



GCH. 




Crystal form: colorless acicular (recrystallized 
from dimethylf ormamide) 

Mp:: 199 -200 °C 



. Compound of Example 30 



r1 = 




OCH- 



OCH. 



= H 



r3 = 




/ 



Crystal form: colorless prismatic (recrystallized 
from ethyl acetate) 



;Mp: 163-163.5°C 



111 
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Compound of Example 31 




R"" = H , 



OCH- 



OCH- 




Crystal form; light yellow plate (xecrystaliized 
from n-hexane) 

Mp: 98-99°C 



Compound of Example 3 2 




OCH. 



OCH- 



- H 



>3 ^ 




Crystal form: light yellow powdery (f eery stall i zed 
from dimethyif ormamide ) 

Mp: " 249-250°C . 



' Compound of Example 33 - 




OCH- 



OCH, 




OH 

■ ■ : c — CH, 

Crystal form: white acicular (reerystallized from 
- ethanol ) 



Mp- .1 49-150 °C 



EP 0 513 387 A1 



75 



Compound of Example 34 



>1 = 




= H , 



GCH- 



r3 = 



™3 



CH. 



Crystal form: white acicular ;( recrystallized from 
methanol ) 

Mp: 160-161°G 



Compound of Example 35 



25 




OCH- 



= H , 



.3 ^ 




30 



Crystal form: light yellow powdery -(reGrys tall i zed 
from dimethylf ormaiftide.-water ) 

Mp: 143 . 5-144°c: 



35. 



40 



45 



Compound, of "Example 35- 



,1 = 




OCH- 



OCR, 




NO 

^18^37 ■ 

Crystal form: white powdery { recrystallized from 
ethanol) - ■ 



Mp: 94-95 °C 



50 
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Compound of Example 37 




Crystal form: light brown acicular ( recrystallized 
from Gthanoi ) 

Mp: 15.1-152°C 



Compound of Example 38 




Crystal form: white acicular (recrys.tallized from 
, . ■ petroleum . ether ) 

:Mp: . "6.7-68°C .■ . . 



Compound o f ;. Examp I e 3 9 




Crystal form: white acicular (recrystalliz-ed from 
methanol ) 

Mp.: ; 122-123°C 



:114 
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Compound of Example. 4 0 




H , 



OCH„ 



OCK. 




N 

I 

CO 




Crystal form: light yellow powdery ( recrystallized 
from ethanol ) 

Mp: 152. 5-153. 5°C 



Cojnpound of Example 41 




, = H. , 



OCH, 



OCH-, 




OCH. 



Crystal forTit: light yellow prismatic (recrystallized 
/ from ethanol -water ) 

Mp: 83-84°C 



Compound of Example 4 2 



>1 ^ 




OCH. 



OCH. 




; ^- - ^ia^37 ■ 

Crystal form: yellow powdery (recrystallized from 
. ethanol ) 

Mp: . 69-,7.0°C - 



1 15 
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70 



30 



35 . 



45 



Compound of Example 43 




OCR, 



OCH. 




Crystal form: colorless acicular { recrystallized 
from ethyl acetate) 

Mp: 174 .5-175 :5,°C- 



Compound of Example 44 




GCH_ 




Crystal form: colorless acicular (recrystallized, 
from ethanoi ) 

■Mp: 147V5-148 . 5°C ' 



Compound of Example .45 




QGH, 



OCH. 



'r"2 - H , , 



R-^ - >-SCH, 




Crystal form: light yellow acicular (recrystallized 
from methanol ) 

Mp: 151-152°C 



55 
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Compound of Example 4 6 




OCH. 



OCH. 



r3 . 



HO 




/ ^ 

C-GH, 



If ^ 



CH. 



Crystal foon: colorless plate ( recrystallized from 
diethyl ether-petroleum ether) 

Mp: 150-152°C 



Compound of Example 47 

OCH, 



= H , 




Crystal, form: white, powdery (reerystallized from 
ethyl' acetate-n-hexane) 

Mp: 126-127.''C 



35 



Compound of Example 4 8 



>1 =. 




OCH. 




N 

I 

CH. 



^5 



Crystal ■ form : yellow powdery (recrystallized from 
ethanol-diethyl ether) 

Mp: 124-126°C (HCl salt) 



■ - ■ " -■ . 117 
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Compound of Example 49 

.och' 



r1 . 




H , 



OCH, 




Crystal fonn: white powdery ( recrystallized from 
- dimethylfoirmamide) 

Mp: 263-265='C 



Compound of Example 50 
OCH-, 



r1 = 




OCH. 




30 



Crystal form: colorless prismatic ■ (recrystallized; 

from dimethyl formamide-water ) 

iMp: 249-250°C (decomposed) 



Compound of Example 5 1 

,OCH,, 




= H , 



OCH, 



r3 = 




45 



Crystal form: .light brown prismatic ( recrystallized. 
from dimethylf ormamide ) 

Mp: 225-226°C 



50 



. 55 



3MSD0C1D:<EP 05133S7A1J_> 



EP 0 513 387 Al 



Compound of Example 52 
. OCH^ 

n - 

OCH^ 



H , 



:3 ^ 




Crystal form: light brown acicular ( recrystallized 
from dimethylformamide) 



Mp: 250-251°C 



Compound of Example 53 
OCH, 




H , 




Crystal form: white powdery (recrystallized from 
dimethylformamide") 



Mp: 14 5-14 6 °C. 



.119 
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Compound of Example 54 




Crystal form: light brown acicular ( recrystalli zed 
from dimethylf ormamide-methanol ) 

Mp: 182-183°C 



Compound of Example 55 




Crystal form: light brown prismatic { recrystallized 
from dimethylf ormamide-methanol ) 

Mp: 184-185 °C 



120 
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Compound of Example 56 
OCH, 



A = 




= H , 



OCH_ 




Crystal form; white prismatic ( recrystallized from 
dioxane ) 

Mp: 223-234°C 



Compound of Example 57 

PCH, 




OCK. 



30 




1 



N ■ 

1 - 

COCH- 



Crystal form: light brown granular (recrystallized 
ethanol ) 

Mp: 178-179° 



50 



■55 
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Compound of Example 58 



R-^ = I ■- II , = H , 



OCH, 





Crystal form: light brown powdery (recry stall! zed 
from ethanol-water ) 

Mp: 159-161°G- (HCl salt) 



Compound of Example 59 




R^- = H , 



OCH. 




Crystal, form: white powdery (recrysta Hi zed from 
dimethyl f ormamide ) 

Mp: 300° or above 



50 
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Compound of Example 6 0 



45 



50 



= H , 

-OH 0 



r3 = 




20 



Crystal form: light brown powdery { recrystaliized 
from dimethyl f ormamide ) 

Mp: 215-216°C 



Compound of Example 61 



OCH,- CH„ 




35 



Crystal form,: colorless, acicular- ( reGrystallized\ 
from acetonitrile.) 

Mp: 156-157°C 



55 
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Compound of Example .6 2 




Crystal form: light yellow powdery (recrys ta Hi zed 
from ethanol) 

Mp: 128-130°C (HCl salt) 



Compound of Example 63 




Crystal form: colorlesis acicular : ( recrystailized 
from ethyl acetate) 

Hp: 155-156''C 



124, 
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45 



Compound of Example 64 



OCH. 



.3 _ 




Crystal fonri: light yellow aeicular { recrystallized 
froin dimethyl formamide -water ) 

Mp: 206-208°C 



25 



Compound of Example 65 
OCH, 




R^^ = H , 



OCH. 




OCH, 



OCH„ 



35 . 



Crystal form: light brown aeicular ( recrystallized^ 
from dimethyl formamide ) 

Mp: 168-169 °C 



50 
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Compound of Example 6 6 




. Crystal form: white powdery ( recrystallized from 
ethanol ) 

Mp: 191-192^C 



Compound of Example 6 7 




Crystal form: white powdery v( recrystallized 

from dimethylf ormamide-methanol ) 

Mp: 226-227°C 



126 
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Compound of Example 68 




Crystal f orm: light brown acicular ..(recrystallized 
from dimethyl formamide-water) 

Mp: 227-228°C 



Compound of Example 6 9 




Crystal form: white powdery (recrystallized from 
methanol ) 

Mp; 271-272°C 



127 
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.Compound of Example 7 0 



^ ^ OCH- 



OCH, 




OH 



75 



20 



Crystal form: yellow powdery ( recrystallized from 
methanol ) ■ 

Mp: 165-167°C (decomposed, 2 HCl salt) 



Compound of Example 71 
OCH^ 




= H , 



OCH, 



40 



45 



50 



x3 ^ 




35 



Crystal; form-, white powdery (recrystallized from 
diethyl ether-pertroleum ether) 

Mp: . 114-115°C ■ . . - 



,55 



128 



70' 
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Compound of Example 7 2 
^ OCH- 

XX ' 



r1 = 




OH 



OH 



Crystal form: white powdery (recrysrallized from 
ethanol-n-hexane ) 

Mp: 229-230°c' 



Compound of Example 7 3 

OCH3 OH 

■ ^ = I' II 




OH 



35 



Crystal formr Orange plate ( reGrystallized from 
ethanol ) 



Mp: .19.2-192 .5°C 



40 



EP 0 513:387 A1 



Compound of Example 7 4 



.1 ."T^ 




OCH . 



OCH, 



OH 



HO 




Crystal forTTi: light yellow prismatic { recrystallized 
from ethanol-n-hexane ) 

Mp: 196-197°C 



Compound of Example 75 
■ OCH, 




OCH- 



>3 ^ 




Crystal form: light browni powdery ( recrystallized 
from dimethyl fonnamide ) 

Mp: 203-204^0 



130 
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Compound of Example 7 6 




OCH- 




COCH, 



OCH^ 



20 



Crystal form: white powdery (recrystallized from 
diethyl ether) 

Mp: 111-112 "^C 



.Coinpoiind of Example 77 
3CH, 



.1 = 




OCH. 



= H > 




NO. 



HCOCH- 



Crystal form.: 



yellow acicular ( recrystallized 
from acetonitrile) 



Mp: 



219-220 .5°G 



50 



55- 
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Compound of Example 7 8 



OCH^ 



CH- 




N 
I 

CH. 



20 



Crystal form: light brown powdery (recrystal li zed 
from acetonitrile ) 

Mp: , 172. 5-173. 5°C 



Compound of Example 79 
OCH^ 




OCH. 



HO 

^3 = V/ WOH 




35 



.40 



Crystal form: light yellow^ powdery ( recrystal lized 
; frp;i4-ethanol-n-hexane) 

Mp: 203-204 °C 



55 
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Compound of Example 80 




20 



25 



Crystal form: yellow acicular (recrystallized from 
ethanol ) - 

Mp: 177-178*C 



Compound of Example 81 

. och:. 



.R 



1 




OCH- 



H , 



.3 = 




NHCOCH^ 



NHCOCH- 



35 



Crystal form: light yellow powdery (recrystallized 
from acetonitrile ) 

Mp: 224-225 °C 
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Compound of Example 8 2 




CI 



Crystal form: white acicular- ( recrystallized 
from ethanol -water) 

Mp; 125-126''C 



Compound of Example 83 




r R^- = -H , 



30 



r3 = r I 




Crystal form; yellow prismatic (recrystallized from 
ethyl aeetate-n-hexane) 

Mp: ■ 147-148°C 



50 



55 
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Compound of Example, 84 



r1 = 




.r2 = 



, 3 . // \\ 



Crystal form': light yellow powdery ( recrystallized 
from isopropajiol ) 

Mp: 202-204°C (HBr salt) 



Compound of Example 85 




r, = H , 



Crystal form: brown plate (recrystallized from: 
ethyl acetate) 

Mp: 131-132°C- 



135 
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Coinpound of Example 8 6 



>^ = , , r2 = Br , 




r3 = 



Crystal form;, colorless acicular (recrystallized 
from ethanol ) 

Mp: 147-149° 



Coinpound of Example 87 




= -CO2C2H5 , 



= -OH 



3 



Crystal form; white powdGry (recrystallized from 
ethanol -water) 

"i^p: 147-148°C (HCl salt) 



136 
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Compound of Example 88 




R-" = -CH2CO2G2H5 



Crystal form: white prismatic ( recrystallized from 
ethanol ) 

Mp: 119-120''C (HCl salt) 



Compound of Example 89 



25 




R"^ = H 



-CH2CONH2 



Crystal form: white prismatic (recrystallized from 
ethanol ) 



Mp: 198-200°C (decomposed,. HCl salt) 
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Compound, of Example 90 




20 



r3 Vex 



Crystal form; white powdery {recrystallized from 
ethanol -water ) 

Mp: .118-119°C 



Compound of Example 91 



,1 = 




, = H , 



.3 ^ J/ \ 



Crystal form: . yellow coluinnar ( recrystallized from 
ethanol ) 

Mp: 176-177°C - 



45 



50 
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w 



20 



Compound of Example 9 2 




/ ^''^ 

--\J r R2 = H , 








H 


0 


Crystal form:, light brown acicular 
f rom ethanol ) 


(recrystallized 


Mp: 184-ia5°C 





Coimpound of Example 93 
R-^ = — r OH 





Crystal form: yellow powdery ( recirystallized from 
ethanol ) 

Mpv 255.-258°C (decomposed, HBr salt) 
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Compound of Example 94 
OCH, 



3 PCH, 



- H 



>3 ^ 




20 



Crystal form: light brown aci.cular ( recryst alii zed 
"from DMF) 

Mp: 235-236°C 



Compound of Example 95 



30 




= >-OCH^ , r2 ^ H , 



OCH. 




Crystal form: light, brown powdery ( recrystallized 
from dimethylformamide). 

Mp:; 236-237°C ■ 



3NSD0ClD:<cP 05133S7A1_L> - 
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70 



20 



. Compound of Example 9 6 
OCH, 




OCH, 




H 



Crystal form: white powdery ( recry stall! zed from 
methanol ) 

Mp: 235-236°C 



Compound of Example 9 7 



,1 = 




r3 = 




40 



45 



Crystal form: colorless prismatic ( recrystallized 
from ethyl acetate) 

Mp: .198-199°C 



50 



141 



35 ■ 



50 
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Compound of Example 9 8 



>1 





Crystal form: light brown prismatic ( recrystallized 
from ethanol -diethyl ether) 

Mp: 148-149°C (HClsalt) 



Compound of Example 9 9 




R^v R^ = 




40 



Crystal form: yellow acicular (recrystallized 
from ethanol) 



45 



Mp: 226-228°C ( HBr salt) 



142 : 
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Crystal form: dark green acicular ( recrystallized 
from ethanol) 

Mp: 154-155 °C (HBr salt) 



25 



-Compound of Example 101 



35' 



>1 . 




CH_ 



= H 



OCH. 




- CH- . CE^ ■ 
OSi - C - CH. 
CH CH 



Crystal form: light brown acicular ( recrystalli zed 
from ethanol) ; 



45 



.Mp: 128-129°C 



1 43 
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Compound of . Example 102 


.5 


= — V y— OCH^/ r2 = H , 

\— / . . ■ : 


70 




15 




20 


Crystal form: white acicular Irecrystallized 
from ethanoi) 


25 






Compound of Example 103 


30 


R^ = ~V r2: = H , 


■ 

35 


^~^OCH^- , ■ ■-. ■ : . " ■.: ■■ 


■40 


Crystal form: yellow acicular (recrystallized from 
chlorof orm-ethanol ) 


45_ ■ 


Mn • V4.Q_lRri°r 

i if-' • -L *T J7 — ±_)UV_ 



.50 



55 
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Compound of Example 104 




R =■ \\ — OCH^ , = H. , 




OCH-^- 


)— OH 






Crystal form: -light violet plate 
from ethanol } 


( recrystallized 


Mp: 167-169°C (decomposed) 





Compound of Example 105 




3 



•00 H„ 




Crystal form: red powdery (recrystallized from 
. : ' ■ ethanol ),.... 

Mp: 184-186°C (decomposed) 



145 
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Compound of Example 106 



.1 - . V 




OCH. 




HN O 

Y 



20- 



/ 35 



Crystal form: brown acicular ( recrystallized from 
ethanol) 

Mp: 221-224 °C 



Compound of Example 107 
^OCH. 





40 



.45 



NMR (DMSO-Dg) 5: - ■ 

. 10.5(2H; brs) , 8.18(1H, d> J^l.THz), 8 . 09 { IH - -s ) / : 

7.96(1H, dd, J-8.5H2, 1 . 7Hz ) , 7.71.{1H, d, J=8.5H2),; 

7.5-7.,65(2H, m ) / 7 . 0 9 ( IH , d,, J= 8 . 4H2 ) , . 3 .8 6 (,3H./ s), 

3.B3{3'R, . s.) : 



50 
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35 



45 



Compound of Example 1G8' 



.1 



■OGH:^ , . r2 = H „ 




Crystal form: colorless prismatic (recrystallized 
from ethanol) 

Mp : 21.6-217 °C 



Compound of EX;ample 109 



=1 . A_: 



CI 



R 



3 _ 




Crystal form: light yellow prismatic (recrystallized 
from dimethylformamide) 

Mp: ■263-264°C 



50 



.55 



147 
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Compound of Example 110 



>3 ^ 




H ^ ■ 



Crystal form: orange acicular { recrystallized from, 
dimethyif ormamide ) 

Mp: 300°C or above' 



25 



Compound of Example 111 




CH.3 y ..■r2^.= R 



.35 




40 



Crystal form: light yellow plate ( recrystallized 
from dimethyl formamide) 



Mp: 231-232°C 



. _ . : EP 0 51 3 387 Ai . . . 





Compound of Example 112 




5- 


=^~^^CB^. , r2_ jj . ^. 




70 








, H. 




75 






20 


Crystal form: light brown powdery ( recrystallized 
from dioxane) : 




Mp: 272. 5-273. 5 °C 




25- • 


Compound of Example 113 




30 






35 


■" H- 


" ■■■■■ ■ ■ 

0 


40 


Crystal form: light yellow 'prismatic 
from dioxane} 

Mp:. 242-243 °^C" 


.( recrystallized 


45 
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10 



15 



25 



35 



45 



Compound of Example 114 



>2 _ 




Crystal form: light yellow- acicular ( recrystallized 
from dioxane) 



Mp: 23&-237°C 



Compound of Example 115 



^CH-, ■ 



)3 ^ 




Crystal form: light brown prismatic (recrystallized 
from dimethyl formamide ) 

Mp: 255-256^C 



50 



55 



150 
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. 10 



Compound of Example 116 




20 



Grystai form: light yellow coimnnar ( recrystallized 
from diethyiforTnainide) 



Mp: . 2.64 -26 5 °C 



35 



Compound of Example 117 




Crystal form: light yellow powdery ( recrystallized 
from dimethylf ormamide } 

Mp: 300°C or above 
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Compound of Example 118 




H 



Crystal form: light yellow acicular ( recrystalli zed 
from dimethylf ormamide ) 

Mp: 264-265°C . 



Compound of Example 119 




Crystal form.: colorless acicular ( recrystallized 
from acetonitrile ) 

■Mp: 2Q9-21.0°C 



EP 0 513. 387 A 1 



15 



20 



35. 



45 



Compound of Example 120 



R 




CONH- 



R = H , 




Crystal form: light yellow powdery ( recrystallized 
from dimethylformamide) ' 



Mp: 300 ^C or above 



Compound of Example 121 



rI = 




OCH- 



0 

.11 

SGH. 

II. ~ 
0 




Crystal fooa; white powdery (recrystallized from 
dimethylf ormamide-water ) 

Mp: 284^286^^C ' 



50 



153 



3NSD0CID: <EP ^Q513387Al I : 
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Compound of Example 122 








H 


Crystal form: Golorless acicular 
from dioxane-water ] 


( r eery St a 111 z ed 


Mp : 252-253 C 




Compound of Example 123 




y— . /GH . : 
: r1'= H^^n/^ ■ . :r2 =. H . : 








■ * " ■"■ ■ ■ ■ 


H 


Crystal form: . light green powdery 
; from ethanol-water ) 


(recrystallized 


Mp: 256-25.8°C (HCl salt) 





50 



154 
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Compound of Example 124 




'Crystal form: colorless acicular ( recrystallized 
from dioxane ) 

■ Mp: 191-192°C 



; Compound of Example 125 




H 



Crystal form: colorless prismatic {recrystallized 
f rom , dioxane-water ) 



.Mp: 178-179°C 




Crystal form: white powdery ( recrystallized from' 
dimethyl formamide ) 



'Mp: 185-186°C (HCl salt) 
Compound of Example 127 

0 




Crystal form: light brown, acicular (recrystallized 
from chlorof orm-ethanoi ) 

-Mp: 249-251°C - : 
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75 



Compound of Example 130 




r3 = 




Crystal form: white powdery (recrystallized from 
dimethyl fonnamide ) 



Mp: 300 °C or above 



Compound . of Example 13 1 . 

= V-OiCH^j^^CH^, r2 = h' 



>3 - 




45 



Crystal ; form: white powdery (recrystallized from 
. ethanol) 



Mp: 127-128 °C 



-BNSDOCID: <EP__0513387A1_L> . - " . - ' " 



EP 0 513 387 AT 



Compound of Example 132 




Crystal form: colorless columnar ( recrystallized 
from petroleum ether-diethyi ether) 

Mp: 141-142°C 



Compound of Example 13 3 




Crystal form: light yellow powdery (recrystallized 
from ethanol ) 

Mp: 157-167^C (decomposed; HCl salt) 

NKR (CDCI3 ) 6 : 

3.80(3H:.s), 3.87(3H, s) , 7.05{1H, d; J-S.SHz), 
7.56(1H, dd, J = 2.1Hz,. 8.5Hz), 7,65-7.82(2H,; m)/ 
8-.31(1H, t, J = 6.7Hz) , 8.46(1H/ d, J=7,9Hz) , 
8 .65-8 . 82:(2H, ro) 
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Compound of Example 134 



r1 = 




75 




20 



CryslLal form: light yellow powdery { recrystallized 
. from methanol) 



Mp: 270-271°C (decomposed, 1/3 FeCl2 salt) 



Compound of Example 135 



30 



OCH- 




35 




45 



Crystal form: yellow powdery (recrystallized - from 
/ dimethylf ormamide-water ) 

Mp: 182-183''C 
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Table: 9 



5 




Compound of Example 136 








;^-ocH3- 






■ H 


Crystal form: light brown powdery 
from ethanol) 


( recrystallized ' 


Mp: 191-19 2 °C 





. . Example 137 . , -' . 

40 in 25 ml of acetic acid was dissolved 2 g of 6-[2-(3.4-dimethoxyben2oy!oxy)aeetyll3,4-dihydrocar- . 
bostyril. Thereto was added 2 g of ammonium acetate. The mixture was stirred at 130 ' C for 3 hours with 
• heating. The solvent was rennoved by distillation. The residue was dissolved in ethanol: The solution was 
treated with active carbon, and then recrystallizatidn was conducted to obtain 120 mg of 2-(3,4-dimethox- 
yphenyi)-4-(3,4-dihydrocarbostyrii-6-yi)oxa2ole as light brown acicuiar crystals. ■ 

45 M.p.: 191-192VC 

Example 138 ' . • 

There were mixed, each In a powdery state, 500 mg of 6-[2-(3,4-dimethoxyben2oylamino)acetyl]-3,4- 
50 dihydrocarbostyril and 2,4-bis(4-methoxyphenyl)-i ,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson's 
reagent). The mixture was stirred at 200*' C with heating. After 3 hours, the reaction was completed. The 
residue was subjected to silica gel column chromatography (dichlQromethane;methanol = 49:1 by v/v)'. A. 
sofid obtained from the eluate was recrystallized from ethanol to obtain 98 mg of 2-(3,4-dimethoxyphenyr)-5- 
(3,4-dihydrocarbostyril-6-yl)thia2ole as a white powder. 
55 ■ M.p-.235~236'C : , . ■■ v/;." ■ - ■ J ■., . ' 

' The compounds of Examples 1-95 and 97-135 were obtained by using respective starting materials, iri 
the saJTte procedure, as in Example 138. 
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. Example .139 

V . tn 50 ml of dichloromethane was dissolved 1 g of 2-(pyridin-3-yl)-4-phenylthiazole. Thereto was added 

900 mg of m-chloroperbenzoic acid at room temperature. The mixture was stirred at the same temperature 
5 for 2 hours. The reaction mixture was washed with an aqueous sodium hydrogencarbonate solution and 
dried. The solvent was removed by distillation. The residue was recrystallized from ethyl acetate to obtain 
306 mg of 3-(4-phenylthia2ol-2-y!)pyridine-N-oxide as a brown powder. 
M.p.: 140-141 'C ' 

w Example 140 

In 25 ml of acetic anhydride was dissolved 2.8 g of 3-(4-phenylthiazol-2-yl)pyridine-N-oxide. The 
solution was refluxed for 6 hours with heating. The solvent was removed by distillation. The residue was 
treated with ammonia water and extracted with dichloromethane. The extract was water-washed, dried and 
15 subjected to solvent removal by distillation. The residue was mixed with a small amount of dichloromethane. 
The resulting crystals were collected by filtration and recrystallized from methanol to obtain 60 mg of 2-(2- 
oxopyrtdin-3-yl)4-phenylthiazole as light brown plate crystals. 
M.p.: 206-207- C (decomposed) 

20 Example 141 

In 50 mi of tetrahydrofuran was suspended 103.mg of lithium aluminum hydride. Thereto was added, in 
smail portions, - 1 g of 2-{3,4-dimethoxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thiazole.: The mixture was 
-Stirred at 90 ' C for 3 hours with heating. 0.3 ml of water was added under ice-cooling, and the mixture was 

25 stirred and then filtered. The residue was extracted with dichloromethane. The extract was water-washed, 
dried and subjected to solvent removal by distillation. The residue was treated with active carbon arid then 
converted into a hydrochloride with methanolhydrochloric acid. The hydrochloride was recrystallized, from 
ethanol to obtain 465 mg of 2-(3,4-dimethoxyphenyl)-4-(1 ,2.3,4-tetrahydroquinolin-6-yOthiazoie hydrochloride 
as a light brown powder. ■ ■■ ' - , .. 

30 M.p^: 156-1 58" C : 

■ Example 142 

in 4 ml of acetic acid and 2 ml of hydrobromic acid was suspended 500 mg of 2-(3,4-dimethoxyphenyi)- 
^ 35 4-(3.4-dihydrocarbostyril-6-yl)thiazole. The. suspension was refluxed for 6 hours with heating. After cooling, 
■ - the resulting crystals were collected by filtration, dried and recrystallized from ethanol to obtain 67 mg of 2- 

(3,4-dihydroxyphenyl)-4-(3,4-dihydrocarbostyreil-6-yl)thiazole as a yellow powder. ■ 
M.p.: 255-258 \C (decomposed) 

40 Example 143 

In 20 ml of DMF was dissolved 0.57 g of 2-(3,4-dimethoxyphenl)-4-(3,4-d!hydro-2H-l ,4-ben2othiazin-3- 
(4H)-one-6-yl)thiazole. 0.065 g of 60% sodium hydride was added under ice-cooling, the mixture was 
■ stirred for 30 minutes: 0.18 ml of methyl iodide was' added, and the mixture was stir/ed atO'G to room 
45 temperature overnight. The solution was concentrated and mixed with water. The -resulting crystals were 
collected by filtration, water-washed and dried. The crystals were recrystallized from DMF-water to obtain 
. 0.32 g of 2-{3,4-dimethoxypheny!)-4-{4-methyl-2H-1,4-ben20thiazin-3(4H)-one-6-yi)thiazote as a light yellow 
..powder. ■ 

M.p.:^ 143,5-144' C 

50 The compounds of Examples 11, 29, .36, 42, 48, 61 , 62, 71, 75, 78, 102 and 123 were obtained by 
using respective starting materials, in the same procedure as in Example 143. 

Example 144 

55 In 10 ml of pyridine was dissolved 1 g of 2-(3,4-dimethoxyphenyl)-4-(1 ,2,3,4-tetrahydroquinoltn-6-yl)- 
thiazole. Thereto was added 0.44 g of benzoyl chloride at 0° C, and the mixture was stirred for 5 hours. The 
. ■ solution was concentrated and mixed with ethanol and water in this order. The resulting crystals were. 

.collected- by filtration ancf recrystallized. from ethanol to obtain 0.7 g of 2-(3,4.-dimethoxyphenyl>4-(1- 
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,ben2oy!v1,2,3,4-tetrahydroquinolin-6-y!)thiazole as a light yeflow-po^w^^ 
M,p. : 152.5-153.5' C • , 

Example 145 

In 20 ml of tetrahydrofuran was dissolved 300 mg of 2-(3,4-dimethoxypheny!)-4-(3-amino-4'hydrox- 
yphenyl)thia2ote. Thereto was added 0.46 mi of triethyiamine at room temperature. The mixture was stirred 
at the same temperature for 30 minutes. 100 mg of phosgene was blown thereinto, and the resulting 
mixture was stirred for 2, hours. The solvent was distilled off. The residue was washed with diethyl ether, 
followed by filtration to collect crystals. The crystals were recrystallized from methanol to obtain 50 mg of 2- ' 
' (3.4-dimethoxyphenyl)-4-(benzoxa2ol-2-on-5-yl)thiazole as a white powder. 
fVl.p.: 271-272-C 

Example 146 . ' 

In 10 ml of aceticanhydride and 10 ml of pyridine was dissolved 1 g of 2-(3,4-dimethoxyphenyl)-4- 
(1 ,2,3,4-tetrahydroquinolin-6-yi)thiazole. The solution was stirred at room temperature overnight.. The reac- 
tion mixture was concentrated. The concentrate was mixed with water. The resulting crystals were collected 
by filtration, water-washed and dried. Recrystaliization from ethanol was conducted to obtain 0.31 g of 2- 
(3,4-dimethoxyphenyi)-.4-(1-acetyl-1,2,3.4-tetrahydroquinolin-6-yl)thia20le as colorless acicular crystals. 
M.p.; 147.5-1 48.5 ' C 

The compounds of Examples 57, 63, 66, 76, 77 and 81 were obtained by using respective starting 
materials, jn the same procedure as in Example 146. 

Example 147 

2:05 g of 2-(4-ethoxycarbonyiphenyl)-4-{3,4-dihydrocarbostyril-6-yl)thiazole was suspended in 20 ml of a 
10% aqueous potassium hydroxide solution and 50 mi of ethanol. The suspension was refluxed for 5 hours.. 
Ethanol was removed by distillation. After cooling, the residue was mixed with hydrochloric acid to make it, ' 
acidic (pH 1). The resulting crystals were collected by filtration and recrystallized from dimethylformamide 
to obtain 0.70 g of 2-(4-carboxyphenylH-{3,4-:dihydrocarbostyril-6-yf)thia20le as a light yellow powder. . 
M.p.: 300* C or above 

Example 148 

In 20 mhof oxafyl chloride was suspended 0.62 g of 2-(4-carboxyphenyl)-4-(3,4-dihydrGcarbostyril-6-yl)- 
thiazole. The suspension was refiuxed for 1 hour with heating. Oxatyt chloride was distilled off. The residue 
was suspended in acetone under ice-gooling. Thereto was added annmonia water. The mixture was returned 
to room temperature and stirred overnight. The mixture was mixed with water. The resulting crystals were 
collected by filtration, water-washed, dried and recrystallized from dimethylformamide to obtain 0.29 g of 2- 
{4-carbamoylphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thiazole as a light yellow powder. 
M.p,: 300 " C or above. - 

. Example 149 _ 

In ,150 ml of chloroforrni-ethanol was suspended 3.40 g of 2-{3-methoxy-4-methylthiophenyl)-4-{3.4- 
dihydrocarbostyril-6-yl)thia2oie. Thereto was added, in small portions, 1.97 g of methachloroperbenzoic acid 
(80%) under ice-cooling. The mixture was stirred for 1 hour. Then, the mixture was returned to room 
temperature and stirred overnight. Thereto was added an aqueous sodium carbonate solution. The. mixture 
was extracted with chloroform three times. The combined extract was washed with a saturated aqueous 
sodium chloride solution and dried over magnesium sulfate. The solvent was distilled off and the resulting 
crystals were recrystallized from dimethylformamide to obtain 0.50 g of 2-(3-methoxy-4- 
methylsulfinylphenyl)-4-(3,4-dihydrocarbostyri!-6-yl)thia2ole as light yellow acicular crystals. 
M.p.: 264-265' C " ' ; 

The compound of Example 45 was obtained by using the starting material, in the same procedure as in'. 
Example 149. • . • 

Example 150 



162 
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In 100 ml of chloroform-ethanol was suspended 2.9 g of 2-(3-methoxy-4-methylsulfinylpheny!)-4-(3,4- 
- dihydrocarbostyril-6-yl)thiazole. Under ice-cooling, 1,72 g of m-chloroperbenzoic acid (80%) was added in 
small portions and the mixture was stirred "for 1 hour. Then, the mixture was returned to room temperature 
and stirred overnight. The resulting crystals were collected by filtration, washed with ethanol and diethyl 
5 ether, and dried. ■ Recrystallization from dimethytformamide-water to obtain 0.50 g of 2-(3-methoxy-4- 
methylsufiony!phenyI)-4-(3,4-dihydrocarbostyril-6-yl)thiazole as a white powder. - 
M.p.: 284-286; C 

Example 151. ■ . 

in 6 ml of chloroform was dissolved 100 mg of 2-(3,4-dimethoxybenzoyl)-4-(3,4-dihydroxycarbostyrll-6- 
yl)thiazote. Thereto was added sodium boron hydride at room temperature, and the mixture was stirred for 1 
hour at the same temperature. The solvent was distilled off. The residue was extracted with chloroform. The 
extract was water-washed, dried and then subjected to solvent removal by distilation. The residue was 
75 purified by silica gel column chromatography (eluent: chloroform/methanoi = 99/1) and then recrystallized 
from ethyl acetate to obtain 52 mg of 2-[1-(3,4-dimethoxyphenyl)-1-hydroxymethyl]-4-(3,4- 
dihydroxycarbostyril-6-yl)thiazoie as light brown prismatic crystals. 
M.p.: 188-1 89 *C 

. 20 . Example 152 . - , . 

In 50 ml of acetic acid was suspended 2 g of 2-(3,4-dimebthoxyben2yI)-3,4-dihydroxycarbostynl-6-yl)- 
thtazole.. Thereto was added 1.2 g of CrOa. The mixture was stirred at 70-80' C for 3 hours. Then, 2 g of 
activated magnesium silicate [Florisil (trade name) manufactured by Wako Pure Chemical Industry, Ltd.] 
25 was added, and the mixture was stirred at room temperature for 1 hour. After the completion of a reaction, 
the solvent was removed by distillation, and the residue was suspended in a chloroform-methianoi (4:1) 
mixture. The suspension was filtered. The filtrate was subjected to solvent removal by distillation. The 
residue was purified by silica get column chromatography (eluent: chloroform/methanoi - 199/1) and then 
recrystallized from chloroform-ethanol to . obtain 300 mg of ' ' 2-(3.4-dimethoxybenzoyl)-4-(3,4- 
30 dihydroxycarbostyril-6-yl)thiazole as light brown acicular crystals. ' , 
M.p.: 249-251 'C 

: . - ■ Examples 154-234 ■ . ■ . - - .- 

35 Compounds shown in the following Table 10 were obtained by using respective starting materials, in the 
same procedures as in Examples 1 and 138. 
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Table 10 



5' 




— s ■ " 








70 


Compound of Example 154 






r1 = — V)_OCH^ 


/ 


.75 






20 ■ 


R-^ = H : , R^ = - 




25 








Crystal form: . yellow powdery , (recrystalli zed from 
dioxane ) 




Mp;: 19 6 .5-19 7 °C Form : 


■ free 


30 








■ Compound of Example . 155 




35; ■ ■ /- 


^ OCH^ 


r 

HO ■ . . . . 


40 


R^ = H , R-^: = 


OH ■ 


45 








Crystal form: , light brown acicular ( recrystallized 
from methanol) 




■ Mp: .133-13;5''C Form: ; free 


50 







55. 




EP 0 513 387 A1 



Compound of Example 156 




Crystal foxTu: light yellow powdery ( recrystallized 
from ethahol -water) 

Mp: 198-200°C Form ; 2 , HCl salt 



Compound of Example 15 7 




= —(^ V- 0 ( CH^ ) 3CH2 
CH_ 




40 



Crystal form: 



colorless acicular ( recrystallized 
from dioxane ) 



Mp: 185-186°C : Form: free 



NSD0C1D:<EP Q513387A1 l_> ... . 



EP :0 513:387 A1 



Compound of Example 158 



^1 = ^/A-.0CH3; 



= -COCH2CH3 , R 




3 __// \^ 



20 



Crystal form: white powdery {recrystallized from 
ethanol ) , 

Mp: 121-123°C Form: free 



Compound of Example 159 




30- 



R^. - H 




O 
II 

, NHGCH^ 
NHCCH.„ 



Crystal form: white powdery ( recrystalli.zed from 
dioxane-water } , 



45 



Mp: 255-256^0 Form: free 



55 
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Compound of Example 160 




OCH^ 




Crystal form: white powdery (recrystalli zed from 
• dioxane ) 

Mp: 164-i65°G Form: free . 



Compound of • Example 161 



25- 




// VV^OCH^CH^ 
OCH, 



35 



R^- = . H 




Crystal form: colorless acicular ( recrystallized 
from dioxane ) - 

Mp: .203-2.04 °C-- Form:- free 



50 
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Compound of Example 162 






5 


- V- 0(CH2) 9CH3 






10 


. R^ - H , R-^- = 

' 


- H 




15 ■ ■ ■ 










■ Crystal form: . colorless, acicular 
■ f rom ethanol ) 


(recry stall! zed 


20 ■ 


Mp: 125. 5-126. 5°C Form: free 








Compound of Example 163 






25 


. OfCH^) 3GH3.. 






30 


2 ^ - ' 3 " 


H 




35 ■ 








40 


Crystal form: colorless acicular 
from ethanol ) 


( recrystallized 




Mp: .17 0-171^0 Form: 'free 







45 



50 



55 
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Compound of Example 164 




.^■^ " \- 0(CH2)2CH3 , ■ ■ 


TO 


■ = H . ; , r2 - a i" 


15 


Crystal fonn: white , powdery { recrystallized from 
dioxane ) 


20 


Mp: .203-204°C Form: free 




Compound of Example 16 5 


25 


" . ^^^ OCH-^CH^ ■ 



30 



Crystal f orm : 



colorless acicular (recrystallized 
from dioxane) . 



Mp- 17 9-181°C Form: free 
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Compound of Example 1,66 




Crystal form: light yellow prismatic ( recrystallized 
from dioxane) 

Mp: 250-251°C Form: free ■ , 
Compound of Example 16 7 , ■ 




Crystal form: white acicular (recrystallized from 
dioxane-water ) 

Mp: 188-189'^C Form: free 



EP 0 513 387 AT 



GompGund of Example 168 . . 




R ^ = 


r 






R"^ - H . R-^ = 


H . . ■ 


Crystal form: light yellow aeiculaf (recrystallized 
from dioxane-water ) . 


Mp: 189-190^C Form: free 





Compound of Example 16 9 




Crystal form: light brown prismatic (recrystallized 
from ethyl acetate ) 

Mp: 171-172°C : Formv free . ■ 



EP 0 513 387 A1 



Compound of' Example 17 0 




OCH2CH3 
OCH^CH^ 



R"^ = H 



r3 = 




CN 



Crystal form: colorless acicuiar ( recrystallized 
from ethanol ) 

Mp: 125-126*='C Form: free 



Compound of Example 171 




OCH3 
QCH, 



r2 = H 




HO 



O 
II 

COCH, 

-OH 

OH 



Crystal form: colorless acicuiar ,( recrystallized 
from ethanol) 



50 



Mp: 195-197°C Form: free 



EP g 513.387 A1 



Compound of Example 17 2 




0CH2CH^ 



75 



= H 




20 



Crystal form; light -yellow powdery. ^ (recrystal 11 zed 
from ethano 1 -water ) 

Mp: 96-97°C Form: HCl salt 



Compound of Example 17 3 



30 




OGHr 



'OCH, 



= H , r 



40 



45: 




N N - GH, 



Crystal form: light brown powdery { recrystallized 
f rom 'ethanol ) 



50 



Mp: , 138-139'^C Form: dihydrochloride 



,55 
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Compound of Example 174 



.1 =-// % 



OCH- 



^OCH, 



= H . , = -h(/ ^)— OS - OH 

O : 

Crystal form: light yellow powdery 
Mp: 248-249°C Form: free 
Compound of Example 175 




OCH^CH^ 



= H 




NHCCH: 



Crystal form: light yellow plate ( recrystallized 
from ethanol) 

Mp: _ 195-196°C Form: free 



EP 0 513 387 A1 



Compound of Example 17 6 



OCH, 



OGH 



3 



H., 



70. 



// \\ 



0— V 




- CH2OH 
OGH^ 



CH^O OCH^ 



25 



30 - 



.35 



45 



Crystal form: white powdery { recrystallx zed from 
ethyl acetate) ■ 

. Mp-:- 180-181^C Form: f ree ' ' 



Compound of Example 1 77 
-Br' 

= V— OCH3 




Crystal form: light yellow prismatic ( recrystalli zed 
from dioxane) 

Mp: 254-255''C Form': . free 



■ ■ . ■ , ,.- " ; ; , : \ \ . , 175 
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Compound, of Example 17 8 




2 



Crystal form: brown powdery (r eery stall! zed from 
. ethanol-diethyi ether) 

Mp: 164-165°C Form-: dihydrochloride 
Compound of Example 17 9 




Crystal, form: light yellow acicular ( recrystallized 
from ethanol ) 

■Mp:. .138-139°C Form: free . 



EP 0 513 387 A1 



Compound of Example 180 




OCH2CH3 , R"^ - H 



CH^CH^ 



TO . 




/ \)- N N 



CH^ 



NO. 



Crystal form: yellow acicular ( recrystallized from 
ethanol ) 

Mp: 117-1 18 °C Form: dihydrochloride 



Compound of Example 181 



OCH2CH3 , 



30 



OCH^GH^ 



r3 = ■_// \\ 



N N - CH- 



-36 



Crystal form: colorless acicular {recrystallized 
from ethanol ) ; 

Mp: 168-170°C: Fonn: trihydrochloride/';, ' . 
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Compound of Example 18 2 




- OCH2CH3 



= H 




20 



25 



35 



40 



. 45 



Crystal form: white prismatic ( recrys tall i zed from 
toluene ) . 

Mp: 175-175°C Form: free 



Compound of Example 183 



r1 = 



OCH2CH3 



OCH^CH^ 



CH^CO 



■ 0 ■ 
-0CCH3 , 



OCCH, 



Crystal form: white powdery { recrys tall i zed from 
ethyl acetate-n-hexane) 

Mp: 180-181=^C Form: :free .^ 



;50 



55 



178 
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Compound of Example 184 



.1 . 




OCH2CH3 
OCH^CH^ 



= H 



-CH^OH 




Crystal form: white acicular ( recrystallized from 
ethanol ) . " ; 

Mp: 13:B-14G°C Form: free ; " 



Compound of Example 185 




OCH2CH3 



OCH^CH^. 



.3 ^ 




0 

J 

OS 

J 

o 



- OH 



Crystal form: 'yellow powdery (recrystallized from 
ethanol-water ) \ 



50 



Mp,: 175-i76°C Form: free 



ER O 513- 387 A1 



Gompound of Example 186 




OCH^CH^ 



76 




N N - CH-: 



0 

II . 
NHCCH_ 



Crystal form: light' yellow acicular ( recrystailized 
from ethanol -diethyl ether) . 

Mp: 138-140°C Form: hydrochloride 



GompOLind of Example 187 



R-^ = ~(/ 7— OCH2CH:3 , , . .= K[ 



-OCH^CH^. 



- N 0 



4^ 



Crystal form: orange acicular (recrystallized from 
ethyl acetate-n-hexane ) 

Mp: \ 119-120°.C. Form:, free. 



50 



55 



18G : 
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EP 0 513 387 At 



30 



35 



46 



45 



Compound of Example 188 



= — ^ \N OCH2CH3 ; = H 

■CH2CH3 , :/ ■ 





Crystal form: brown prismatic ( recrystallized from 
ethanol ) 

Mp: 202-203°C Form: hydrochloride 



Compound of Example 189 



= — -i^ V — ~ OCH2CH3 , .R^ = H. 





NO. 



Crystal form: yellow acrcular (recrystallized from 
dioxane-water ) 

Mp: 142-143°C , Form: free ■ 



50 



".,181 
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Compound of Example 19 0 




OCH^CH^ 




GH 
OOH 



Crystal form: white acicular ( recrystallized from 
ethanol)- 

Mp: 194-195°C Form:, free 



Compound of Example 191 




OCH2CH3 , R"^ - H 



OCH^CH^ 



h3 



N 0, 



35 



.45 



Crystal form: colorless acicular ( recrystallized 
from ethanol-water ) 

Mp: 173-175''C Form; hydrochloride 



50 * 



EP 0 513 387 A1 



25 



30 



35 



Compound of Example 19 2 



OCH2CH3 



OCH^CH^ 




= H 



Crystal fonn: light yellow acicular ( recrystallized 
from ethanol ) 

Mp: 98-99 °C Form: free 



Compound of Example 19 3 



OCH2CH3 , 



OCH^CH^ 




CI 



Crystal ■ form: colorless acicular ( recrystallized 
from ethanol) 

Mp: .95.-9 6 ^G- Form: free 



50 



55 



183 
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10 



75 



25 



30 



35 . 



. 45 



Compound of Example 19 4 



- H 




OCH2CH3 
OCH^CH^ , 



Crystal form; yellow acicular (recrystallized from 
di oxane-water ) 

Mp: 145-146, 5°C Porm: free 



Compound of Example 195 



OCH2CH3 , 



OCH^CH^ 




;R^ = H - 



■CI. 



Crystal form: colorless acicular (recrystallized 
from ethanol ) ' • 

Mp: ■ 114-114 . ^''C Form": free. . 



50 



,55 



184 



3NS0OCID: <EP 0513387A1_L: 
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70 



20 



35 



Compound of Example- 196 



,1 ---^ 




OCH2CH3 

OCH^CH^,, 




Crystal form: yellow powdery { recry stall! zed from 
ethanol ) 

Mp: 158^180°C. (decomposed) Form:, dihydrochloride 
NMR (DMSO-dg) 6: 

: 1.28-1,5(6H, m), 4.02-4'25(4H, m), 7.10(lH/d/ J= 
^ 8.3Hz.), 7.19(1H, d, J=8 . 5Hz ) , 7 . 46-7 . 63 ( 2H my, 
7.83-7. 97(2H, m), B.12{1H, d, J=2Hz) 



Compound of Example 197 




OCH9CH 



2^"3 ' 



OCH^CH-j 




Crystal form: light green powdery ( recrystallized 
from ethanol-water } 

Mp: 23 0 °C' (decomposed) Form: hydrochloride 



50 



185 



3NSOOC1D: <EP 0513387A1 L> 
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Compound 'Of Example 198 


5 . 


r1 =-h^ 


— OCH3 , ■ 
-OCH^ 


10 


. = H 




15 








Crystal form: 


colorless acicular (recorystallized 
from ethanol) 


20. ' 


Mp: 244 °C (decomposed) Form: hydrochloride . 




Compound of Example 199 


'25 - 




— OCH2CH3 / 

ocH^cH^ ■ ■ 


30 






35 ' . 


■ R^ = H , : 




40 


Crystal form: 


colorless acicular ( recrystallized 
from ethanol ) 




Mp: 111-112°C 


Form: free 
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Compound of Example 20G . 


■5 ■ 


OCH2CH3 , , \. 


10 


r2. = H , r3 = 


15 


Crystal form: colorless column (recrysta lli zed from 
dioxane) • 


20/ 


Mp: 228-229°C -Foon: free 




Pnmr>oimH of Fv^Trrnl i=> 701 


25 




30 




35 


^ CH- ■ . . ■ 
" 3 


40 ■ 


Crystal form; white powdery (recrys talli zed from 
ethanol-water ) 


45 


Mp: 186-18a°C Form: dihydrochloride 



50 
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Compound of Example 20 2 




= — ^ \>— ,0CH3 / = H 



OCH. 



10 



15 




N; N-CCH, 



Crystal form: yellow acicular. ( recrystallized from 
imethanol-ethyl acetate) 

Mp; \ 170-171''C Form: free 



Compound of Example 203 



.1 = . \ 




OCH2CH3 , = H 



OCH^CH^ . 



30 



.3. = _// V 



OCH- 



35 . 



N N-CCHi 



Crystal form: white powdery ( recrystallized . from, 
ethyl acetate-n-hexane ); 



45 



Mp: li2-ll3°C Form: free 



50 



55 



EP 0 513 387 At 



Compound of Example 204 




■ - = — (^^— - OGH.3 . . 


= H. 


: 0CH3 




■ 1 ■ 








Crystal form: wh'ite powdery 


(recrystallized from 


ethanol ) 




Mp: 150-154 °C (decomposed) 


Forxnt dihydrochloride 



Compound of Example 205 




Crystal form: white powdery (recrystallized from 
methanoi-ethyl acetate) 

, Mp:^ 206~208°C Form: trihydrochloride 



EP 0 513 387 A1 



uompouna oi xiXainpjLe zud 






r2 = H 






= — ^V— OCH3 




N N - CH^ 




Crystal form; white powdery 
ethanol ) 


( recrystallized from 


Mp: 155-158°C (decomposed) 


Form: trihydrochloride 


Compound of Example 2 0? 




- —V y OCH2CH3 , 


R^ = H / 


OCH^CH.^ 




R*^ = ■■ OCH3 




. N ■ . - CH^CH^- 




Crystal form: white powdery 
ethanol ) 


(recrystallized from 


Mp: 241-242°C Form: trihydrochloride / 
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CompQund of Example 208 




Crystal form: yellow powdery (recryst alii zed from 
ethanol ) 

Mp: 156- 16 2 °G Form: dihydrbchloride ^ 
Compound of Example 209 




NMR (DMSO-dg) 6: 

2. 83 ( 3H, brs), 3 , 28-3 . 82 ( SH, m) , 3.85(3H, s), 

.3-91(3H, s), 7.1I(2H, d, J = 8 . 4Hz ) , 7 . 5 2-7 . 68 

(2H, m) , .7.87{1H, s), 7.98(.1H; dd , J=2 . OHz , 8 , SHz); 

8.3a(lH, d, J=2.0Hz) 

Crystal form: yellow powdery ( recrystallized from 
ethanol ) 

Mp: 178-190'^^e Form:, trihydrochloride 



30 



EP 0 513 387 A1 



Compound of Example 210 




OCH2CH3 




OCH-5 



N N - CH^ 



Crystal form: white powdery (recryst alii zed from 
ethanol ) 

Mp: 1B8-192°C (decomosed) Form: dihydrochloride 



Compound of Example 211 



25 



,1 = -J/ \ 




> H 




OCH- 



N , N - CH^CH-^ 



40 



Crystal form: yellow acicular (recrystallized from 
ethyl: acetate-ethanol) 



45 



Mp: 16 6-170°C Form: trihydrochloride 
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EP 0 513 387 A1 



75, / 



35' 



40 



Compound of Example 212 




— OCH3 , = H , 






— OCH3 




Crystal form: 


yellow powdery ( recrystallized from 




ethanoi) 


Mp-: . 16 7-171°G 


Form: dihydrochloride 


Compound of Example 213 




— OCH2CH3 , = H , 




"^OCH^CH^' 




occh:, ■ . ■ ■ 








OCCH„ ^ 




0 


■Crystal formr 


white acicular (recrystallized from 




ethanoi ) 


Mp : 137-138'^'C 


Form: free 
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30 



35 



40 



45 



Compound of Example 214 




OCH^CH^ 



r3 - -// % 



Crystal form: colorless prismatic {recrystallized 
from. ethyl acetate)' 

Mp: 121-122°C Form: free 



Compound of Example 215 



OCH2CH3 , = H , 



OCH^CH^ 



OCH- 



, 3 ^ ^'^^ 



COOH, 



Crystal form: colorless acicular (recrystallized 
f rom ethanol ) . 

Mp: 176-177=*.C Form: free 



50 



55 



194 
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Gompound of Example 216 




Crystal form; white powdery (recrystallized from 
ethyl acetate) 

Mp: 185-186°C' Form: hydrochloride 
Compound o£ Ex ainple 217 




Crystal form; . white granular ( recrystallized from 
diisopropyl ether) 

Mp:-. 113-114 °C Form: free 



195^ 



70 



75 



EP 0.513 387 A1 



Compound of Example 218 




OCH2CH3 , 




OCH^CH^ 
.OCH , 



CH^N N - CH^ 



Crystal form: white powdery (recrystallized from 
ethyl acetate) 

Mp: 212-214°C Form: dihydrochloride 



.Compound of Example 219 



25 




QCH2CH3 



OCH^CH^ 



35. 



OH 



r3 = 




40 



45 



Crystal form: white plate (recrystallized from 
ethanol ) 

Mp: 12&-128°C Form: free . 



50 



55 
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40 



50 



Gompound of Example 2 20 



R-^ = — <^ ^> OCH2CH3 , 



OCH^CH^ 



HO 




Crystal f orm-: light yellow acicular ( recrystaliized ^ 
from ethanol) 

Mp: 97-98'*C Form: free 



Compound of Example 221 



OGH2CH3 , 




OCH^CH^ 



35 



= H 



.3 ^ 




.^5 



Crystal form: white acicular {recrystallized from 
ethanol ) 

Mp: : i61-164°C Form: hydrochloride 



55 
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Compound of Exajuple 222 




OCH2CH3 : , 



OCH^CH^ 



10 



= -CO2C2H5 , = -CO2C2H5 , 



Crystal form: white powdery (recrystalli zed from 
ethyl acetate) 

Mp:- 212-214°C Form: dihydrochloride 



. 20 



Compound of Example 223 




OCH2CH3 , 



OCH^CH^. 



30 



m - NH 



40 



45 



Crystal form: yellow powdery ( recrystallized f rom / 
dimethylf ormamide ) 

Mp: 270-279°C (decomposed) Form: free 

Um. ( DMSO-Dg ) 5 : v 
1.39(3H, t, J = G.8Hz), 1-.4G(3H, t, J=6..8Hz), 
4.00-4.3{4H, m), 7.13{1H, d, J-8 . 4Hz ) , 7 . 16 ( IH, d; 

"j=2.0Hz), 7.68(1H, dd, J = 2.GHz, 8 . 4Hz ) , 11..97.(2H, 

' t33:s ) 



■55 



1 98 



8NSD0CJD:.<£P 0513387A1 ■ 
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Gompound of Example 224 




Crystal form: light brown powdery ( recryst^llized 
from ethanol) 

Mp: 1 88-210 °C (decomposed) Form: dihydrochloride 

NMR (DMSO-dg) 5: 

. 2.82(3h/s), 3.25-3.7B(8H, m), 3.85(3H, s), 3.88 
(3H, s), 4.49(2H, brs), 7.09(1H, d, J=8.6Hte), 
7.44-7.60(2H, m), 7.92(1H, s) 

Compound of Example 2 25 




Crystal form: yellow powdery ( recrystallized 
from acetone) 

Mp: 114-115°C Form: hydrochloride ' 



EP 0 513 387 A1_ 



75 



25 



30 



Compound of Example 226 




G 

i 

-en 




0CH2CH3 



OCH^CH^ 



OCH- 



OCHn 



Crystal form: light brown powdery ( recrystallized 
-from diethyl ether) * 

Mp: 122-123°C Form: free 



Compound of Example 227 




OCH2CH3 R^ = H 



:0 

. = -C 



OCH^CH^ 



OCH- 



OCH- 



40 



45 



Crystal fomv: white powdery (recrystalli.zed from 
ethyl acetate-n-hexane ) 

Mp:/ 128-129 °C Form: free 



50 



55 
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30 



Compound of Example, .228 




.R^ = H 



r3 = 




OH 



OH 



Crystal form: dark yellow powdery (recrystalli zed 
\ from dimethyif ormamide-water ) 

Mp; 285-290°C ; (decomposed) Form: free 



Compound of Example^ 229 




35 



r3 = 



- 0 

I 

OCCH-: 



40 



OCCH, 



46 



Crystal form: colorless prismatic ( recrys tallized 
from ethyl ) 

-Mp: 130-131°C ,Fonn: free 



■55 
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Compound of Example 230. 




= H 



.3 ^^J^ 




OGCH^ 



OCCH, 



Crystal form: light brown powdery (recrystalli zed 
from dimethyl formamide-e thanol ) 

Mp: 256-257°C Form: free 



Coinpound of Example 231 




OCH2CH3 , = H , 



OCH^CH^ 




Crystal form.: light yellow powdery 



Mp: - 94-95°C Form: free 



202 



EP 0 513 387 A1 



Compound of Example 23 2 




OCH2CH3 
OCH2CH3 . 



R"^ = H 




75 



Compounci of Example 233 



20 



1 = 




OCH2CH3 , 



OGH^CH^ 



^3 . \ 




30 



Crystal fo2nn: colorless prismatic (re'crystalli zed, 
from methylene chloride-ehtanol ) 

Mp: 195-196''C - Form: free 



Compound of Example 234 



OCH2CH3 



40 



45 



= H 




" ■ . Example 235 . 

■ 50 ,. " V- ■ ; - . ■ " ' " ' ' ■ • - ■ 

: . 5.9 g of 4-(3,5-dinitrophenyl)-2-(3.4-dimethoxyphenyl)tna2ole and ^ 24.4 g of stannous 

chloride dihydrate dissolved in 90 nil of concentrated hydrochloric acid were stirred at room temperature for 
2 hours. After cooling, the resulting crystals were collected by. filtration and recrystallized from ethanol-water 
to obtain 3.73 g of 4-(3,5-diamtnophenyl)-2-(3,4~dinnethoxyphenyt)thia2o!e dihydrochtoride. 
; ■ " 55^ ' . M^p.: 198-200 ' 0 ' . . 

' .'. . relight yellow powder y' ' . - . / 

The. compounds of Examples 55, 91, 104, 181, 191, i96, 197; 198, 208 and 232 were obtained using 
^ Tespecttve starting materials, in. me same procedure as in Example 235. 

BNSDOC!Di<EP__0513357A1_l_> ' . / 
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Example 236 

In 45 mi of tetrahydrofuran were dissolved 1.5 g of 4-(4-hydroxyphenyi)-2-(3,4-diethoxyphenyi)thiazote, ' 
1.4 g of 2,3,4,6-tetra-O-acetyl-^-D-giucopyranose and 1.3 g of triphenyiphosphine. Thereto was added, in 
■ 5 small portions at O'C, a solution of 0.9 g of diethyl azpdicarboxylate dissolved in 5 mT of tetrahydrofuran. 
The mixture was stirred at room temperature for 14 hours. The solvent was removed by distillation. The 
residue was purified by silica gel column chromatography (eiutant: dichloromethane) and recrystallized from 
ethyl acetate-n-hexane to obtain 1.52 g of 4-[4-(2,3,4,6-tetra-0-acetyl-/3-D-glucopyranosyiaxy)phenyl]-2-(3,4- 
diethoxyphenyl) thiazole. 
10 ' M.p.: 180-181 'C 
White powder 

The compounds of Examples 171 and 184 were obtained using respective starting materials, in the 
same procedure as in Example 236. 

75 Example 237 

In 6 ml of a methanol-dichloromethane (2:1) mixed solvent was suspended 0.15 g of 4-[4-(2,3,4,6-tetra- 
0-acetyl-^-D-glucopyranosyloxy)phenyl]-2-(3,4-diethoxyphenyl)thia2ole. Thereto was added a catalytic 
amount of sodium methylate. The mixture was stirred at room temperature for 2 hours. The solvent was 
20 removed by distillation. The residue was recrystallized from methanol to obtain 71 mg of 4-[4-(i3-D- 
glucdpyranGsyloxy)phenyl]-2-(3.4-diethoxyphehyl)thia2ole. 
M.p-: 138-1 40* C ; 
White acicular crystals 

25 Example 238. 

2 ml of chlorosulfonic acid was dropwise added to 40 ml of pyridine at room temperature. The mixture , 
was stirred at 50-0 for 12 hours. Thereto was added .0.33 g of 4-{4-hydroxyphenyt-2-.(3,4-dimethox- 
yphenyi)thiazole. The mixture was stirred at 50 " C for 6 hours and then at room temperature overnight. The 

30 reaction mixture was concentrated to dryness under reduced pressure. The residue was mixed with water ■ 
and the resulting crystals were collected by filtration. The resulting 4-(4-hydroxysulfonyloxyphenyl)-2-(3,4- 
dimethoxyphenyi)thiazole pyridinium salt was. suspended in 3 ml of methanol. Thereto was added 5 ml of a . 
0.1 N aqueous potassium hydroxide solution. The' mixture was' stirred at room temperature' overnight; The 
reaction mixture was concentrated. The residue was dissolved in water. The solution was treated with 0.5 g 

35 of an ion exchange resin (Dowex 50Wx8). The filtrate was concentrated to obtain 0.04 g of 4-{4- 
hydroxysulfonyloxyphenyl)-2-(3,4-dimethoxyphenyl)thiazole. - . 

; M.p.; 248.249' C / ■ , 

Light yellow powder : 

40 Example 239 

In 25 ml of ethanol were suspended 0.5 g of 4-(4-hydroxyphenyl)-2-(3,4-dimethoxyphenyl)thia2ple, 1 g 
of paraformaldehyde and 0-5 g of N-methylpiperazine. The suspension was refluxed for 8 hours with 
heating. The reaction mixture was subjected to distillation under reduced pressure to remove the solvent. 

45 The residue was purified by silica gel column chromatography (eluent: dichloromethane/methanol = 49/1 
by v/v) and dissolved in 10 ml of ethanol. Thereto was added 0.5 ml of ethanor saturated with hydrogen 
chloride gas, and the mixture was allowed to stand. The resulting crystals were collected by filtration, dried 
and recrystallized from, ethanol to obtain 0,2 g of 4-[4-hydroxy-3-(4-methy[-1-piperaziny!methyl)phenyl^2- 
(3,4-dimethoxyphe^y^)thiazole trihydrochloride. 

50 M.p.; 178-190°C' . . 

Yellow powder 

NMR (DMS0-dG),5 ; 2.83-3.82 (3H, brs). 3.28-3.82' (8H, m), 3.85 (3H, s), 3.91 .(3H, s).. 7J1 (2H, d, 
J = 8.4Hz), 7.52-7.68 (2H,.m), 7.87 (1H, .s);7.98 (1H, dd/J = 2.0Mz/8.5Hz). 8-30 
■ ■ (IH, d, J = 2.0H2). 

,55 " ,. ■ . ^ 

Example 240 

20 ml of a dimethytformamide ' solution containing 1 .5 g of 4-(3-methoxy-5-carboxyphenyI)-2-(3;4- 
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diethoxypheny[)thia2ole, 0.4 g of N-methyipiperazine and 0.7 g of diethyl cyanophosphonate was stirred 
with ice-cooling. Thereto was added 0.6 ml of triethylamine. The mixture was stirred at room temperature 
for 14 hours. The solvent was distilled off; The residue was mixed with 80 ml of dichloromethane and 30 ml 
of water. Phase separation was conducted and the dichloromethane layer was washed with 20 ml of a 
5 saturated aqueous sodium hydrogencarbonate solution was 20 mj of a saturated aqueous sodium chloride 
solution, and dried. The solvent was removed by distillation. The residue was purified by silica gel column 
chromatography (eluent: dichloromethane/methanol = 200/3 by v/v) and. then dissolved in ethyl acetate. To 
■ the solution >vas added hydrochloric acid-ethanoi. The resulting crystals were collected by filtration, dried 
and recrystallized from ethyl acetate to obtain 1.2 g of 4-[3-methoxy-5-(4-methyi-1-p!perz!nytcarbonyl)- 
. 70 phenyl-2-(3,4-diethoxyphenyi)thiazole hydrochloride. . 

White powder 
. M.p.> 185-186° C : V 

The compounds of Examples 120, 217 and 233 were obtained by using respective starting materials, in 
the same procedure as in Example 240. 

75 ■ ■ ■ 

Example 241 

In 20 mi of tetrahydrofuran was dissolved 0.4 g of 4-[3-methoxy-5-(4-methy[-1-piperazinylcarbonyi)- 
phenyi-2'(3,4-diethoxyphenyl)thiazole. Thereto was added 32 mg of lUhium aluminum hydride in small 

20 portions. The mixture was stirred at O'C for 30 minutes and at room temperature for 2 hours. Then, there 
were added 0.05 ml of a 10% aqueous sodium hydroxide solution and 0.1, ml of water. The mixture was 
stirred at room temperature for 20 minutes. The reaction mixture was filtered. The filtrate was concentrated. 
The residue was purified by silica gel column chromatography (eluent: dichloromethane/methanol = 99/1 
by v/v) and dissolved in ethyl acetate. Thereto was added hydrochionc acid-ethanoi. The resulting crystals 

25 were collected by filtration, dried and recrystallized from ethyl acetate to obtain 40 mg of 4T3-methoxy-5-(4- 
methyl-1-piperazinylmethyi)phenyl]-2-(3,4-diethoxyphenyl)thiazole dthydrochloride. 
White powder 

fVl.p.: 212-214' C ' ,^ ^ 

The compound of Example 209 was obtained by using starting materials, in the same procedure as in 
30 Example 241. 

Example 242 

A solution of 1 g of 4-(4-chloro-3-nitrophenyl)-2-(3,4-diethoxyphenyl)thiazole and 636 mg of morphofine ; 
- 35 dissolved in 20 ml of.dimethylformamide and 20 ml of dimethyl sulfoxide was refluxed at 150° C for 2-3.5 
hours with heating. The reaction mixture was subjected to vacuum distillation. The residue was added to ice 
water, and an aqueous sodium hydrogencarbonate solution was added. The solution was extracted with 
dichloromethane three times. The combined extract was washed with an aqueous sodium chloride solution 
and dried over magnesium sulfate. The solvent was removed by distillatiorr. The residue was purified by 
40 silica gel column chromatography and recrystallized from ethyl acetate-n-hexane to obtain 1.03 g of 4-(4- 
morpholino-3-nitrophenyl)-2-(3,4-diethoxyphenyl)thtazole. 
Orange acicular crystals 
M.p.: 119-120' C 

The compounds of Examples 173, 180, 188 and 189 were obtained by using respective starting 
45 materials, in the same procedure as in Example 242. - 

Example 243 ' ■ 

In 4 ml of ethanol was suspended 1 g of 4,5-dtethoxycarbonyl-2-(3,4-diethoxyphenyl)thia2ole. Thereto / 
50 was added 2 ml of hydrazine hydrate. The mixture was sealed in a tube and heated at ISO'C for 48 hours. 
After cooling, the resulting crystals were collected by filtration, washed with ethanol, dried and recrystallized 
from dimethylformamide to obtain 220 mg of 2-{3,4-diethoxyphenyl)-5,6-dihydrothia2olo[4,5-d]pyridazine- 
4,7-dione. 

,M. p.: 270-279' C (decomposed) ■ ; 
55 Yellow powder , 

NMR (DMSO-de) 6 : 1 .39 (3H, t, J-6:8Hz), 1.40 (3H,- t, J = 6. 8Hz). 4.00-4.35 (4H, m), 7.13 (1H. d, V: 
J^8.4HZ), 7.61. (1H. d. J = 2.0Hz), 7.68 (1H,. ,dd, .J = 2.0Hz, -8.4Hz), 11.97 (2H, " 
brs); • . . . 

■ -. ■"" " ■ ■ ■ ' . ■ ■- ■ ■■. - ■■205: ■ ■ .- ■ :. _ " ■ ; '. ■ ■ ■ 
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Example 244 

In 10 ml of dimethylformamide were dissolved 860 mg of 2-(3,4-GiimethoxyphenyfH-chloromethyl~ 
thiasole and 320 mg of N-methy!piperazine. Thereto was added 130 mg of sodium hydride. The mixture 
was stirred at room temperature for 14 hours. The solvent was removed by distiilatlon. The residue was 
extracted with chloroform. The extract was water-washed, dried and subjected to distiltation to remove the 
solvent. The residue was dissolved in ethanol. To the solution was added ethanof saturated with hydrogen 
chloride gas, and the mixture was allowed to stand. The resulting crystals were collected by filtration, 
washed with a smalt amount of ethanol, dried and recrystallized from ethanol to obtain 820 mg of 2~(3,4- 
dimethoxypheny!)-4-(4-methyipiperazinyimethy[)thiazole. 
M.p.: 188-210" C (decomposed) : ' . 
Light brown powder 

The compounds of Examples 209, 212 and 218 were obtained by using respective starting materials, in 
the same procedure as in Example 244. 

Example 245 • 

60 ml of a tetrahydrofuran solution of a Grignard reagent prepared from 2.4 g of 1~bromo-3,4- 
dimethoxybenzene was stirred with ice-cooling. Thereto was added 20 ml of a tetrahydrofuran solution of 3 
g of 2-(3,4-diethoxyphenyl)-4-formylthiazole. The mixture was stirred at the same temperature tor 1 hour 
and at room temperature for 3 hours. 10 ml of a saturated aqueous ammonium chloride solution was added. 
The solvent was removed by distillation. The residue was extracted with 100 ml of chloroform. The extract 
was washed with 20 ml of water and 20 ml of a saturated aqueous sodium chloride solution, and dried. The 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (elutant: 
dichloromethane/acetone = 99/1 by v/v) and recrystallized from diethyl ether to obtain 2.2 g of 2-(3,4- 
diethoxyphenyl)-4-[1 -hydroxy-1-(3,4-dimethoxyphenyl)methyl]thiazole- 
M.p.: 122-123-C ■ . ■ 
Light brown powder 

The compound of Example 128 was obtained by using starting materials, in the same procedure as in 
Example 245. . 

Example 246 

In 20 ml of chloroform was dissolved 150 mg of 2-{3,4-diethoxyphenyl)-4-[1-hydroxy-1-(3,4-dimethox- 
yphenyl)methyl]thiazole. 1 g of manganese dioxide was added. The mixture was refluxed for 2 hours. with 
heating. The reaction mixture was filtered. The filtrate was concentrated- The residue was recrystallized 
from ethyl acetate-n-hexane to obtain 98 mg 2-(3,4-diethoxyphenyt)-4-{3,4-diethoxybenzoyl)thiazole. 
M.p.: 128M29-C 
White powder 

The compound of Example 127 was obtained by using starting materials, in the same procedure as in 
Example 246. 

Example 247 ^ - 

45 4.2 ml of n-butyllithium was dropwise added in small portions to a suspension of 2.6 g of benzyl- 
triphenylphosphonium chloride in 10 ml of tetrahydrofuran, with stirring at -50" C. The mixture was heated to 
room temperature and, after cooling again to -50 ° C, was mixed with 12 ml of a tetrahydrofuran solution of 2 
g of 2-(3,4-diethoxyphenyi)-4-formytthiazole The mixture was stirred at the same temperature for 30 minutes 
and at room temperature for' 14 hours.. 10 ml of water and 40 ml of ethyl acetate were added to conduct 

50 - extraction and phase separation. The solvent layer was dried and subjected to distillation to remove the 
. solvent The residue was purified by silica gel column chromatography to obtain 2 g of 2-(3,4-diethox^ 
yphenyl)-4-styrylthiazole as a 1 :1 mixture of cis form and trans form. 
M.p.: 94-95' C . 
Light yellow powder 

55 : The compounds of Examples 129 and 135 were obtained by using respective starting- materials, in the 
same procedure as in Example 247. 

Example 248 
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The compounds of Examples 155, 169, 175, 182, 190, 196, 201, 208, 209, 210, 21 1 /21 9, 220, 228 and 
233 were obtained by using respective starting materials,, in the same procedure as in Example 142. 

Example 249 

The compounds of Examples 172, 178, 180, 181, 186, 201, 206, 207, 209, 210, 211, 216 and 234 were 
obtained by using respective starting materials, in the same procedure as in Example 143. 

. Example 250 

10 . ■ ■ - ■ . ■ ■ : \ .. - ^ 

The compound of Example 226 was obtained by using starting materials, in the same procedure as in 
Example 1 51 . 

Example 251 . . 

?5 ■ ■ . .. " ^ ■ ■" ; 

The compound of Example 227 was obtained by using starting -materials, in the same procedure as in 
Example 152. . 

Example 252 ■ 
20 ■ " - 

The compounds of Examples 159, 175, 186, 202. and 203 were obtained by using respective starting 
materials, in the same procedure as in Example 146. 

Examples 253-351 . - 

25 . ' ■ "■■ ■ 

The compounds shown in the following Table 11 were obtained by using, respective starting materials, 
in the same procedures as in Examples 1 and 138. . , 
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Table 11 



Compound of Example 253 



/a 




= H 



OC2H5 




GO2H 



Crystal form: white powdery ( recrystallized from 

methanol-chlorof onri 
M.p. : 219 . 3-220.3°C Form: free 



30 



40 



/Compound of Example 254 

r' - -/ ■ ^ ;0C2H5 r : 
0C2H5 V 



= H 



R^ = 



OH 
CO2CH3 



Crystal form:. white acicular (recrystallized from 

ethane 1) 
M.p.: 137-138°C ::ForTu:.free 



45 



50 
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25 



30 



35 



40 



Compound of Example 255 

.CO2CH3 

= H = V OCH2GO2CH3 



Crystal- fo2nn: colorless acicular { recrystallized 

from diisopropyl ether) 
M.p.: 96-97°C Form:- free 



Compound of Example 25 6 



OG2H5 





CO2CH3., 

OCH.CH - CH, 



Crystal form: white powdery (recrystallized from 

diisopropyl ether) 
M.p. : 86-87.°C . Form:' free : 



Compound of Example 257 

^ 0C2H5 



= H 




CO,H 



OCH2CO2H 



Crystal form: light brown granular (recrystal- 
lized. from diisopropyl - ether ) 
■M.p.: 199-200°C .Form: f ree ' ' ■ ^ 



45 
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Compound of Example 258 
= OC.H 



2"5 / 
OG2H5 



CONH2 




= H 



Crystal foirm; colorless prismatic { recrystallized 

from dichloromethane-ethanol) 
M.p,: 195-196°C Form: free 



Compound of Example 259 

- V OCA f 

^OCjH^ 




; CO2H 

Crystal form: white powdery ( recrystallized f rom 

diethyl ether-n-hexane ) , 
M.p.: 131-131. ^"C Form:- free 



Compound of Example 260 



■^OG2H5 



CH2CH=CH, 




= H 



Crystal form: colorless prismatic (recrystallized 

from diisopropyl ether) 
M.p.,: 118-119°C Form; free- - 



210 
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20 



Compound of Example 261 



OC2H5 , 
^ OC2H5 



.R^ = H, 



.GO2H 
^ \- 0GH7CH=CH7 




Crystal form: white acicular ( recrys talli zed 

from ethyl acetate) 
M.p.: 159-160°C Fpnti: free 



Compound of Example 262 




. - H 



Crystal form:, white acicular (recrys talli zed from 

. ethanol ) ■■■ ■ ^' ^ ■■ ■.■ ■ 

W.p.: 156-157 °C Form: ;. free 



35 



Compound of Example 263 



40 



:-_.co2H ■ 

Crystal form: light brown powdery ( recrystallized 

from dioxane-ethanol ) 
M.p.: 283-285^C Form: free 



45 
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Compound of Example 264- 



OC2H5 




NO2 

OH ■ 
CO2CH3 



Crystal form: yellow acicular {reGrystallized 

from dichloromethane*ethanol ) 
M.p.: 194-195°C Form: free ■ 



Compound of Example 26 5 




OC.H. 




NO, 



CO2CH3 



Crystal form: yellow powdery {recrystallized from 

ethanol -chloroform ) 
M,p.: 150.4-152°C Form: free 



Compound', of Example 266 




CP2CH3 ' 
OCH2OCH3 



Crystal fonn: white acicular (recrystallized 

from ethanol) 
M,p. :■ 62-83°C Form.:, free 



212 



• 
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75 



20 



30 



.35 



Compound of Example 26 7 
OC2H5 




CO2H 



OCH,OCH, 



Crystal - form : .white acicular ( recxystallized 

from ethyl acetate) 
M.p. : 134-135''C Form: free 



Compound of Example 268 




OC^H. 



OC2K5 



R"^ = H 




CO2CH3 



. Crystal . form : white acicular ( recrystallized , f rom 
methanol ) 

M.p.:; 139.a-141°C Form: free , ' 
Compound of Example 269 

OC2H5 




40 



45 



H 




NO7 



Crystal ^ form : brown powdery '{recrystallized 

from methanol) 
M.p.: 247-248°C .Form: free. 
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Gompound of Example 270 




OC2H5 , ■ 
OC2H5 . ; , 
CO2CH3 



R^, = H , / 




NO7 



Crystal f orm :- white powdery- { recry stall! ^ed , 

from diethyl" ether-n-hexane) 
M.p. : 95.8-97. 4°C Fonn: free 



Compound of Example 271 



OC2H5 , 
OC2H5 



^COiH 

/.A 

NH7 




Crystal form: white powdery ( recrystallized from 

methanol-chlorof orm) 
.M-p. : 248-258°C - Form: dihydrochloride : 



Compound of Example 27 2 




CG2CH3 



Crystal form: light yellow acicular (recrystal- 

lized from methanol) 
M.P. : 116 . 6-lI8v2^C Forln: free 



214 
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-20 . 



30 



40 



Compound of Example 27 3- 




Crystal fonu: white acicular , ( recrystallized 

from ethano'l ) 
M.p.: 128.6-129. 2*'C Form: free 



Compound of Example. 2 74 




CO2CH3 



Crystal form: white prismatic (recrystallized 

from ethanol ) ■ 
M.p.. 128 . 2-1.29°C ^ Form: ;:free : ; ■ 



Compound of Example 2 75 



- / 



,C-CH=CK2 



RV =^ H 




45 



Crystal form: light brown granular (recrystal- 
lized from, ethyl acetate-n-hexane) 
M.p.: 164-165°C Form: free 



55 
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Compound of Example 276 

= V OC2H5 

\OC2Es 



= H 




CO,H 



Crystal form: white acicular ( recrystallized 

from ethyl acetate) 
M.p.: 197-198°C Form: free 



Compound of Example 2 77 



OC2H5 




- H 



Crystal form: white acicular (recrystallized 

from ethyl , acetate-n-hexane j 
M,p,: 184-185°G .^Form: free".' .. 



Compound of Example 27 8 




Crystal . form : white acicular (recrystallized from 

ethyl . acetate ) 
'M.p/:^ 211-212,=^C Form:.;free 



216 
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w 



25 



30 



35 



Compound of Example 27 9 




= H 



Crystal form: white prismatic ( recrystallxzed 

from toluene-diethyl ether). 
M.p,: 100.. 6-101. 4 '^C. ' Form: free 



Compound of Example 2 80 

. = \~' 0C2H5 



= H 




, Crystal; form: light brown, powdery ( recrystallized. 

from ethanol-chlGrofdrm) 
• M.p. : 138.6-140.6°C Form: free 

Compound of Example 281 



40: 



45 



= H 



R^ 




CO2H 



Crystal form: light pink acicular (recrystallized 

from ethanol) 
M-p.: 192-192 . a°C Form: . free . 



,50 



217 
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Compound of Example 2 82 



OCH3 



/ VoH 




Crystal form': white powdery ( recrystallized 
from ethanol ) _ , 

M. p. : 208.6-211. 6°C - Form: free 



Compound of Example 283 





CO2CH3- 



Crystal form: white acicular , ( recrystallized ., 

from methanol ) 
M.p, : 135-136°C Form: free : . 

Compound of Example 284 / : 



CO2K 



= H. 




Crystal form: white powdery ( recrystallized 

from ethanol ) 
M.p. : 179-180°C Form: free 



218 
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Compaund -of Example 285 





Crystal form: white , powdery (recrystalliz.ed 

■ ' f roin ethanol ) 
M.p.: 215-216^C Form: free , 



Compound of Example 28 6 

//■ \ 





Crystal form: light green acicular (recrystal- 

. _ lized froin methanol) ' 
M.p,^: .194-196 °C : .Form: -free ' 



Compound of Example 287 



= H 




CO2H 



Crystal form:, white powdery (recrystallized 
: ' ,from dioxane) 

M.p, : . 272-273°.C Form: free 



219 
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75 



25 



30 



40 



Compound of Example 288 



0{CH2)3CH3 
\0(CH,)3CH3 




Crystal fonn: white powdery (recrystal 11 zed 

from, ethanol) 
M.p.: 140.2-141.6°C Form: free 



Compound of Example 2 89 

^ V 0(CH,)2CH3. 
0(CH,)2CH3 



Crystal fonn: white powdery (recrystal li zed from 
,- " ethanol); -. . - . . ■ ■" 

M.p. : .177.6-.178.8°0 Form :- free •, 

Compound of Example 29 0 
0C,H5 ■ 





45 



50 



COjH 




RV= H 



Crystal form: white, acicular ( recrystallized 

from ethanol) 
M.p. : 201.5-203;4°C . Form: free: 



55 
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20 



30 



Gampound of Example, 291, 



0(CH2)9CH3 



R"^ - H 



0(eH2),CH3 




CO2H 



OH 



Crystal form: white powdery { recrystallized 

from ethanoi), 
M. p. : 120 . 2-121. 6^*0 Form: free 



Compound of Example 29 2 




/ 



OC2H5 



■ = H 



OG2H5 



.CO2H 

= ■ \~-on 




Crystal , forin; gray acicular { recrystallized f rom 

■ ethanoi ) 
M.p. : 224 . S-226 . 5°C, Form.: free 



35 



Compound. of 'Example 29 3 




OC2H5 



45 



R^ 




CO2H 



OH 



Crystal form: white powdery (recrystallized 

from ethanoi ) 
.M.p. : 176-176'.6°C Form:, free . 
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Compound of Example 294 
0(CH2)2CH3 





CO2H 



Crystal form: white powdery ( recrystallized 

from ethanol) 
M.p.: 168 . 4-168 . e^G Form: free 



Compound of Example 295 




25 



30 



= H 




CG7H 



OH 



CH2CH(CH3)2 



Crystal form: white acicular (recrystallized from, 

■ methanol ) - : . , 

M.p.: 180-18I°C Form: free 



40 



45 



Compound of Example 29 6 



^ OC2H5 




G02^-K* 



NHCOCH3 



Crystal form:> white powdery {recrystallized. 

from ethyl acetate) 
M.p.:~ 271-273°C: Form: free 



222 
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Cbmpound of Example 297 



- H 




CH2GH2OH 



Crystal form; light yellow powdery (recrysta 1- 

iized from ethyl acetate) 
M.p.: '170-171°C Form: free 



Compound of Example 29 8 



= — ^ V OC2H5 



R^ - 



OH. 

J'. \ 




CO2H. /• 

Crystal form: dark, yellow powdery (recrystallized 

from ethanol-ethyl. acetate.) 
M.p.: 239-243'^C (decomposed ) Form: free . 



Compound . of Example 29 9, 




C02H 



Crystal ; form : white acicular {recrystallized 

from ethyl acetate) 
M.^p. : -199-200°C Form,: free 



50 ■ 



223 



EP O 513 



Compound of Example 3 00-- 
= H , = 



Crystal fonn: yellow acicular ( recrystallized 

from ethyl acetate) 
M.p.: 228-229''C Form: free 



CO3H. 




Compound of Example 301 





CO2H 
OCOCH3 



■R^ =. H 



Crystal form: white acicular (recrystallized 

, • from ethyl acetate), 
M.p. : 1,78-179°C (decomposed.) Form: free ■ 

Compound of Example 302 . ■ ; " 



= H 




Crystal form: yellow acicular (recrystallized 

from ethyl acetate-.n-hexane ) 
M.p. ;' 138-140'^'C .Formz- free 
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75 



30 



35 



Compound of Example 30 3 
- -^^^^^~^>~ OC2H5 



,0H 



Crystal fonn: light yellow powdery (recrystal- 

lized- froin ethanol ). 
M.p.: 203,-2-203. 8°C Form.: free 



Gompound of Example 3 04 



RV = 



OC2H5 ■ 



GO7H 



= H 




Grystal form: white acicular ( recrystallized 

fr'om ethyl acetate) 
M.p.: 252-253°C Forro: free 



C ompo und . o f : Ex amp le ; 305 



R' = . V OC2H5. , 

OG2H3 



40 



- H 



Form: free 
NMR : 54 ) 



. OH 



OH 



55 



225 
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70 



75 



25 



30 



.40. 



45 



50 



55 



Compound of Example 306 
= . V OC2H5 




Crystal forro: light brown plate ( recrystallized 

from ethyl acetate) 
M.p. : 233-234°C Form: free . 



Compound of ■ Example 307 



= H 




CO2GH3 



Crystal . form: Idght brown powdery (recrystallized 

' from. ethanol ) 

M.p. : ;.185 - 8-187°C Form: free ^ . 



Compound of Example 3 08 

R^ =. OH: /■ . 

\ ^ OH 



CO7H 




Crystal form: yellow powdery ( recrystallized ; from 

ethanol-n-hexane-water ) 
M.p. : , 239-240. 4°C ./ Form; free 



226 
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70 



25 



35 



40 



45 



50 



Compound of Example 309 



= H 



Form: free 
NMR: 55 ) 



^ OC2H5 



OH 




OH 



Compound of Example 310 

= OC2H5 
OG2H3 

OH 





NH, 



CO2CH3 



Crystal form:, light yellow acicular (recrystal- 

lized from methanol) 
M,p.: 132 . 8-134°:G . Form: free. : 



Compound of Example 311 



R^- = H 



■0C,H5 

OCH^CH^CHj 



Crystal form: white acicular ( recrystallized from 

ethyl acetate) 
M.p.: 92.8-94°C ; Form: free : . 



227 
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70 



75 



25 



35. 



40 



45 



50 



Compound of Example 312 





COjH 

Crystal form: white powdery (fecry stall ized from 

ethyl acetate) 
M>p.: 237. 4-238. 5°C Form: free' 



Coinpound of Example 313 



■ OC2H5 



= H 



OH 

V 




CO7CH, 



Crystal form: white acicular (recrystallized from 

— ethanol ) ' •, 

M.p.:: 151 ..8^15-2. 5°C .Form: free. 



Compound of Example^ 314 



OC2H5 ' : 



R^ = H 



R^ = 




CO7H 



Crystal form: white powdery (recrystallized from-.: 

. ethanol ) . " 

M.p.: 194-195. 2°C Form: f ree : ' ; . 
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25 



.30 



40 



45 




Compound of Example 315 

OC2H5'- 

~ . : C02H • 

Crystal form: light brown: powdery (recrys tallized 

from acetic acid) 
M,p. : 252.8-253.8°C' Form: free 



Compound of Example 316 



= H 



OH 

\ ^. ^ CHzCH=CH2 

CO2H .; 




Crystal form: white powdery (recrystallized from 
ethanol ) 

,M.p. : ; 251.6-25;2?G Form: . f reev . , 



Compound of Example. 317 

^ V. OH > 
OH 



Crystal form: yellow powdery (recrystallized from 

ethanol ) 
M.p.l 230-234. 5^C Form: .'free 



55 



229 



- EP 0 :513 387. A1 
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Compound of Example 318 




OC2H5" 



Crystal form: white powdery { recrystallized from 

dioxane ) 
M . p . : 270-271°C . Form: free / 



Compound of Example 319 



R\ = -CH.N 



VCH3 




Crystal form: yellow powdery (r eery stall i zed from 
acetone } 

:M.p. : 163-168°C Formi d'ihydrochloride 



AS 



Compound of Example 320 



oc:2H5 




CO2H 



Crystal form: gray powdery' (recrystalli zed from 
ethanol ) 

M.p.: 264-266°C . Form: hydrochloride 



.50 



55 
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Compound of Example 3 21 

= H ■ - 




OC2H5 



Crystal form: white powdery (reerystalli zed from 

methanol ) 
M.pv:170-171°C' Form: free 



Compound of Example 3 22 

^ OC2H5 
■ OC2H5 



= H 



• Form : f ree 
NMK : 31 ) ^ ./ 




CO2CH3 



G - C 

.11 

. s ■ 



N(CH3), 



Compound of Example 323 



40 ■ 



■ . ■ . 0 :■■ , 

Crystal form: yellow powdery (reerystalli zed from 

ethanol ) 
M.p.: 108-109'*C Form: free 
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Compound of . Example" 3 24 



^ ~f V- OC2H5 



OC7H 




2^5 



= H 



.OC2CH3 



GH2CHCH2OH 

■ I ■ - - 

OH 



Form: free 
NMR: 32) 



Compound of Example 325 
, "OC2H5 , 



R "^ H 



Form: free 
NMR; 33 )' 



R^ = 



■CO2CH3 
/ OH 

CH2CHG 




Compound -of Example 32 6 . 



40 



45 



= H 



. CO2CH3 
/ . V 'oH 

CH2CH2OH 




Crystal form: :light brown acicular. ( recrystal- 

lized from diethyl ether) 
M.p.: 113-114>C Form: free 



50 



:)OC(D:<EF 05l3387Ai_L> ■ , 
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Compound of Example 32 7 




^C02C2H5 

^ "v. NHCOCH3 




Form: free- 
.mR: 34) 



Compound of Example 328 



OC2H5 



26 



35 



CO2CH3 




Crystal form: white acicular (recrystaliized from 

dichloromethane-ethanol ) 
M.p.: 139-140°C, Form: free : 



Compound of Example 329 
^C02CH3 



40 - 



45 



Form: hydrochloride 
NMR: .35) ■ ; . 




v:.. . : ^ ■"■^^■^;:■.■V / - ■ ■ . . . "233 
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Compound of Example 330 



= ^ V OH 




GO2CH3 



R^ - = , H 



Form: free 
NMR: 36) . 




OC2H5 
OC2H5 



Compound of Example 331 




Form: ,f I'ee 
NMR: 37) 




CG2CH3 



R3 J/. \\ 



OH 



Compound of Example 3 32 



^OC^Hj 



OH 



R^ ^ H 



Form; free 
NMR: 38) 




NHCOCH3 
CO2CK3 , 



50 



55 



234 
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Compound of Exampie 333 
OC2H5 

OCH3 



■C0,CH3 



Form: free 
NMR: 39) 



Compound of- Example 334 

/ V 0(CH:,)3CH3 
0{CH2)3CH3 




. Form : , free 
NMR: 40 )■ 



G0,CH3 
= \- OH 




Compound of Example 335 



R^ = 




- 0{CH2)2CH3. , 
0(CH2),CH3 



R^ = H 



Form; free 
NMR: 41 ) 




CO7CH3 



OH 



50 



235 
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Compound of Example 336 

R' - V OCH3 

^ OC 2H5 



RV= H 



Form: free 
NMR: 42 ) 




GO2CH3 



OH 



Compound, of Example 337 

/ OICHjO^CHj 
0(CH2),CH3 




= H 



Form: free 
NMR: 43) ■ 




CO2CH3 



OH 



Compound of Example 338 




OC2H5 



^C02CH3 



R^ = H 



Form: free 
NMR: 44) 



OH 



BNSDOCID: <EP__0513387A1 t„> ■ 
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Compound of Example ,339 
OC2H5 




.CO2CH3 

H , = V OH^ 



Form: free 
NMR : 4 5 ) 



Conipound of Example 34 0 



^OC2H3 



. CN 



= H 



Form: free 
NKR: 46) : 



Compound of Example 341 . 

-■:-R^ ^ -y. 6C2H5-: , ■: 

.^~^-0C2H5 

CO^C^H^ 

■ ' R' = H . , , rV = 



Form ; f ree 
NKR : 4 7) 
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Compound of Example 342 



^ OC2H5 : 

OH 



= H 




CHjjCH^CHj 



CO2CH3 ' 



Fomi: free 
NMR: 48) 



Compound of Example, 34 3 




OC2H3 



/ W 



OCH2CH=GHCH3 



Crystal form: white acicular. { recxystalixzed from - 

ethanol ). ' 
M.p. : ,103-104°C , .Form:: free 



Compound of Example 34 4' 



R^ = 




R^ = H 




CO2CH3 
OH 

CHCH^CHz 

1 ■ 

CH3 / 



Crystal form: colorless amorphous Form: free 
NMRr 50) 



50 



' ■; . ' . ^ - ,'""- 238, 

;iD;<EP. 0513387A1J_>. 
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25 



30 



. 35. 



Compound of Example 34 5 



Form: free. 
NMR: 50) 




COzCHj 



0CH2CH=C ' 



,CH3 
GH3 



Compound, of Example 34 6 
rV - V OC2H5 . , 



R = . H, 



Form: free 
NMR: 51.) 



C-CH=CH2 

3 .:^ \ 




OH 
CO2CH3 



Compound of Example 34 7 



OC2H5 



^ CO2CH3 



R^ = H 



Form: free 
NMR: 52) 



R^ 



0CH3C=CH3 



CH3 



45 



■ ■ > ,. ■ ■ ■ ■ - ■ ■ . , 239 
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Compound of Example 34 8 

J • V 0C,H,. / 
OC2H3 




= H , R 



Crystal form: white powdery (recrystalli zed from 

• ethanol ) 
M.p. : 85-86°C - Fointi: ,free 



Compound of Example 349 



\OC2H5 



OH 



: GO2CH3 . ■ 

Crystal form: white powdery ( recrystallized from 
ethanol ) 

M.pv: i78-i79^c ■ , ^ ., ' ; 



Compound of Example 350 

^--.OC^Hi: /: 
OC2H5 



R^ = H 




GO2CH3 



Crystal form; light brown . plate ( recrystallized 

from ethanol) 
M.p. : 149-150°C Form:: free 
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Compound of Example ,351 




= H , = 



Form: free 
NKR: 5 3.) 



CO2CH3 



25 



NMR data Of the compounds of Examples 305, 3.09, 322, 324, 325, 327, 329-342, 344-347 and 351 

NMR: 31) Connpound of Exannple 322: 

NMR (GDGI3) 5 : 1.49 (3H, t, J = 5,6Hz), 1 :52 .{3H, t, J S.SHz). 3:08 (3H, s). 3.43 (3H, s). 3.49 (3H, 
s), 3.67 (3H, s), 4.10-4.30 (4H, m), 6.92 (IH. d, J = 6. 7H2), 7.11 {1H, d, J = 6.7Hz),: 
■ ; ; 7.47; (1H, s), 7.52 (1 H; dd, J = 1..7H2; 6.7Hz). 7.61 {1 H, d, J = 1 .^^^ 

■ J = 1:8H2. 6.4H2), 8.56 (1H, d, J = 1.8Hz); 

. NMR: 32) Gompound of Exannple 324: . ^ ' 



: ; ; ; NMR (CDCi3) 5;-^^ (3H; t, - J = 6-9Hz), 1 .52 (3H, .t,; J - 6.9Hz), 2.25-^2:40 .(1 H, m)., 2,59 \ (TH; d, 

- J = 5:3Hz), 2.86-3.14 (2H. m)„ 3.45-3.80 {2H, m). 4:01 ■ {3H, s);: 4^01 (I N; brs), 4;iO- 

35 . , ; : ' 4.30 (4H, m (1 H,:d,. J - S.SHz), 7.32 (1 H, -s), 7.54 (1 H, dd, J = 2.1 Hz, 8.3H2), 

■ : ■ ■ 7.59 (1H, d; J =2.1Hz); 8.02 (1H. d, J = 2.2H2),: 8.34 (IH.^d 



45 



■NMR: 33) Compound of Exannple 325: 

. NMR (CDCl3) 5 : 1 50 (3H/t, J = 7.0Hz), 1.52 (3H, t, J = 7.0Hz), 3,82 {2H, d, J = 1.8Hz), 4.01 (3H, s), 
4.10-4:30 (4H, m), 6.92. (1H, d, J=8.4Hz), 7:33 (1 H, s), 7.54 (1H, dd, J = 2.lHz, 
8.4H2), 7.59 (lH, d, J = 2:1 Hz), 8.02 (1H. d, J =2.2Hz). 8:39 (1H. d. J = 2:2H2), 9 81 

^ ; , : ■ {1H; t, J = 1.8H2), 1120 (tH, s) : . : , . ■ - , ' ~ 

NMR: 34) Compound of Example 327: 



50 



NMR (GDCt3):5 • ; 1.40- 1.60 {9H, m), 2.26 (3H, s), 4.16 (2H, .q, J ^7.0H2),. 4.23 (2H, q, J = 7.OH2),' 4.44 
.{2H, q, J=7.1H2), 6.93 {1H, d, J =:8.4Hz),: 7.40 (1 H, s), 7.54 (1 H, dd, J = 2.1 Hz, 
. ■ -8:4Hz), 7.64 (1H, d, J-2.IH2), 8.14 (IH, dd, J = 2.2H2; 8.8H2). 8.66 (1H, d, 

J = 2.2H2). 8.80 (1 H. d, J = 8;8H2), 1 1 .20 (1 H. s) . 



NMR: 35) Compound of Example 329: 



NMR {DMSG-d6) 5 



3.97 {3H, s). 6:82 (1H, d, J = 8.2H2), 7.16 (1H, d, J = a.9H2), 7.32 (1H, dd, 
J = 2.1 Hz. 8.2Hz). 7.47 (1H, d; J - 2.rH7). 7.80 (1 H. s), 8.11 (1 H; dd. ' J = 2.4Hz, 
■ a.9Hz), 8:38 (1H, d, J = 2.4H2). 10.85 (1H, brs). 
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NMR: 36). Compound of Example 330: ■ 

NMR (CDCts) 6 : 1.35-T.6G {SH, m). 3.94 (3H, s), 4.10-4.30 (4H, m).. 5.73 (IH, s), 6.90 (1H, d. 

■ J = 8.3H2), 7.03 (I H, d, J = 8.8H2). 7.30 (1 H, s). 7.48-7.65 {2H, m), 8,13 (1 H,. dd, 
5 J = 2.3H2, 8.8H2);8.4r (IH, d. J==2..3H2) 

. NMR: 37) Compound of Example 331: , . ■ 

NMR (CDCia) 5 : 1.46 (6H, t, J = 7.0H2), 3.92 (3H, s), 4.07-4.21 (4H, m), 6,90 (I H, d,, J - 8.4H2), 7.15 
70 ^ (IH, brs), 7.27-7.49 (2H,m), 7,57 (1H, d, J -2-1 Hz), 7.74 (1H, m), 8.16 (IH, s) 

NMR: 38) Compound of Example 332: 

NMR(CDCl3) 5 : 1 .50 (3H, t, J = 6,9Hz), ,1 .51 (3H, t. J = 6.9H2). 3.93 (3H. s). 4.11-4.24 (4H. m). 6,95 
75 (IH, d, J = 8.2Hz), 7.44-7.49 (3H, m), 8.34 (IH, s). 8.40 (IH, s),1 1.1 9 (1 H, s) 

■ ^ NMR: 39) Compound of Example 333: ^ 

NMR (CDCts) 5': 1.49 (3H, t. J=7.0Hz), 1 .51 (3H, t.. J = 7.0Hz). 3.93 (3H, s), 4.02 (3H. s), 4.10-4,29 
20 : ' ' (4H, m), 6,95 (1H, d, J = 8.3H2), 7.05 (1 H.. d, J = 8.7Hz), 7:55 (1 H, dd, J = 2.0H2, 

8.3Hz), 7^64 (IH, d, J = 2-0Hz). 7.86 (IH, s), 8.00 (1 H. dd, J = 2.3H2, 8.7H2), 9.05 
■ ; ■ (rH.^d,J = 2.3H2) 

NMR: 40) Compound of example 334: 

25 ■ . 

NMR (CDCI3) 5 : 1.00 (3H. .t, J = 7.3H2), 1 .01 (3H, t, J =7:3Hz), .1 .51-1 .58 (4H, m). 1 .81-1 .90 (4H, m), 

; : / 4.01 (3H, s). 4.03-4.17 (4H,,m). 6.95 (1H, d, J =8.3H2). 7.09 (IH. d, J = 8.^^^ 

; . (IH, s), 7.52 (1H; dd, J=2:iHz, :8.3Hz), 7.60 (IH, d, J = 2:iH2), 8.06 (IH, dd. 

- , : j = 2.3Hz, 8,7H2), 8.44 (I H, d,,J=2.3H2). , • ; 

■ 30 ".: '. - ■ - ; : - - ■ : ' 

: NMR: 41) Compound of Example 335: . . ' / , / 



; NMR (CDGI3) 5 ,: 1.07 (3H, :t, J = 7.4H2),; 1 .09 (3H, t, J = 7.4Hz); .1 :83-1^96 (^ (4H, m)r 

■ 4.01 (3H, s), B.95 (IH, d, J = 8,4H2), 7.09 (1 H, d, J =8.8H2), 7.32 (1 H, s), 7.52 (IH, 

35 dd. J=2.2H2. 8,4Hz). 7.60 (IH, d, J = 2.2Hz),^8.08 (IH. dd. J = 2.2Hz. 8-8H2). 8,45 

; . . (IH, d, J = 2.2H2), 10.86 (IH. s); , \ 

NMR: 42) Compound of Example 336: . 

40 NMR (CDCt3)5 : 1 .54 (3H, t. J = 7.0H2). 3.94 (3H. s), 4.01 (3H, s); 4.26 (2H. q, J = 7:0H2). '6.95 (1 H, 

d, J=8.4Hz), 7:09 (1H, d, J = 8,6H2), 7.32 (IH, s), 7.54 (TH, dd, J = 2,0Hz, 8.4Hz). 
7.60 (IH. d, J =2,0H2), 8.09 (1H, dd,- J = 2.2Hz, 8.6H2), 8.45 (1H, d. J = 2.2H2), 
10.86 (1H, s) 

45 NMR: 43) Compdund of Example 337: 

NMR (CDCia) 5 : 0,88 {6H, t. J = 6.4H2). 1.27 (28H, brs). 1 .40-1 .63 (4H, m), t.78-1.91 (4H, m), 3.99. 

. (3H, s), 4.01-4.15 (4H, m), 6.93 (IH. d, J = 8.4H2), 7.08 (IH/d, J = 8.6H2), 7.30 (^ 
s), 7.51 (I H, dd, J = 2.2Hz; 8.4H2), 7.59 (1H. d. J = 2.2H2). 8.07 (TH, dd, J = 2,2Hz, , 
50 . / ■ 8.6Hz);8.43; (1H, d.' J=:2.2Hz). 10:8 

NMR: 44) Compound of Example 338: ^ - , ; 

NMR (CDCl3) 5 :,1.45 (3H, t, J = 7.OH2), 1.62 (3H, t, J = 7.0Hz), 4.01 (3H, s), 4.09 {2H, q. J = 7.0Hz). 
55 4.22 -(2H. q. J = 7.0Hz), 6-55 (1 H, d, J = 2.4H2), 6.61. (I H, dd, J = 2.4H2. 8.8Hz), 7.08'^ 

(IH. d, J = 8.8Hz), 7.37 (1H-, s). 8.10 -(TH, dd, J = 2.4Hz, 8.8Hz), 8.46 (IH, d, 
J-8.8Hz),8.49 (1H, d, J==2.4Hz). 10.84 (IH. s) 
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NMR:45) Compound of Example 339: ' . ^ 

NMR (CDCIg) 5 :. 1-07 (3HM, J = 7.5Hz). 1.50 (3H/.t, J =6.8Hz), 1B0-2.1^ 

; 4.47 {4H, m),.6.95 (1H. d/J = 8.4Hz)r7.G9 (1H. d, J=8.6Hz)/7.31-7.49 (1H/ 
. - 7.50-777 {2H, m), 8 J 3-8.27 (1H. m), 8.45 (1H, s)/1^ 

NMR: 46) Compound of Example 340: / 

. NMR(GDCl3) 5: 1,07 (3H, t, J-7.4Hz). 1.52 {3H, t, J = 7.0Hz), 1 ,85-1 .96. (2H, m). 4.04 (2H, t, 
J-6.7HZ), 4.25 {2H, q, J = 7.0Hz), 6.95 (1H, d, J = a.3Hz), 7.49-7.63 (5H, m), 8.16- 
^ . 8.20 (iH, m). 8.34 (1H, s) 

NMR:, 47) Compound of Example 341: 

NMR (CDCtg) 5 : 1 .05 (3H, t, J = 7.1Hz, 1.43 (3H, t, J = 7.0H2). 1.46 (3H: t, J = 7.0Hz), 4.02-4.22 (6H, 
; m), 6.87 (1H, d, J =8.4Hz)/7.34-7.49 (3H, m), 7.58-7.62 (2H^m), 7.63-7.74 (I h/m) ' ^ 

NMR: 48). Compound of Example 342: 

NMR(CDCt3}5: 1.50 {3H, t, J = 7.0Hz), 1:52 (3H/t/ J = 7.0H2)/3.54 (2H. d^J - 6.6Hz), 3.92 (3H, ^ 

4.12-4.26 (4H, m)V 5.09-5.18 .(2H, m), 6.09-6.12 (1H, m), 6.96 (I H. d, J = 8.3,Hz), 
7.45 (iH. d, J = 2.0Hz), 7.49 (IH, dd, J = 2.0Hz, 8.3H2), 7.54 (IH, s), 7.84 (1 H^ d, 
; ; J = 2.2Hz), 8.28 (IH. d, J-2.2H2). 12.84 (1H, s) 

NMR; 49) Compound of Example 344: 

NMR (CDCl3) 5 : 1 .42 (3H. d; J = 7.0Hz), 1 .50 (3H. t, J = 7.0Hz). 1.52 (3H, t, J = 7.0Hz). 4.00 (3H, s),., 
7\ . ,'4.10-4.33 (4H. m), 5.07-5:23 (2H. m). 6.03-6.25 (1H; m). 6,93 (1 H. d, J = 8.3H^).^ 

.7.31 (IH, s). 7.50-7.66 (2H, m). 7.94 (1 H., d, J = 2-2Hz). 8.38 (1H, d. J = 2.3H2); 

■ ■. ■ . 11.26(1H, s)- . . . . 

NMR: 50) Compound of Example 345: 

■ . N (CDCia) ^ : ; 1.49 (3H, t, J = 7.0H2),;i .51 :;(3H, t, J - 7.0Hz), 1 78 (6H, d. J = 67Hz). 3.93 (3H- s),/: 
- ; 4.10-4.30 (4H, m); 4.68 (2H. , d. J = 6.3H2)„ 5.42-5.62 (I H, m),. 6.92 (1 H. d, ^ 

■ J = a.4Hz), 7.04 (1 H. d, J = 8.8Hz), 7.34 
/ (I H, d, J = 2.0H2). 8.10 {I H, dd, J - 2,4H2. 8.7Hz). a-36 :{^ 

NMR: 51) Compound of Example 346: 

. .NMR.(CDCX3) 6. : 1.49 (3H. t, J =7.0Hz), 1 .49 (3H. t. J = 7.pH2). 3.98 (3H, s), 4.05-4.30 (4H, m), 5.01 
(1H. dd. J=1.2H2. 5.8Hz), 5.08 (1H, s), 6.23-6.43 (IH. m),. 6.92 (1 H, d, J=8.4Hz). 

■ . ; 7.30 (1H, s),;7.54 (IH. dd; J = 2.1H2, .8-3H2),. 7.61 (1 H. d, J = 2.0Hz), 8.10 (IH, d. " 

: . ; -V 

NMR:; 52) Compound of Example 347: 

; NMR (CDClajs ': 1 .49 (3H. t, J = 6.9H2), 1 .51 (3H, t, J = 6.9H2), 1 :a7 (3H. s), 3.94 (3H, s). 4.10-4.30 . 

:\ (4H, m), 4.56 (2H, s), 5.03 (IH, brs), 5.22 (IH, brs), 6.91 (IH, d, J = a.4H2), 7.02 
. (1H, d, J = 8:.8H2), 7.34 (1:H, s), 7.52 (IK, dd, J = 2.1Hz, 8.4Hz). 7.61 (IH, .d,■ 
J -2.THz),:8.10 (IH. dd. J =2:4Hz, 8.8Hz).:8.39 ( 

■NMR: 53) Compound of Example 351: / ' 

- : NMR (.CDCI3) 5 : 1.53 (3H. t. J = 7.0Hz), 3.92 (3H, s),; 3.95 :(3H, s), 4.21 (2H, q, J = 7:0Hz), 6.95 (1 H. 
■ : ; V . -'-^ d, J = 8.4Hz), 7.05 (IH, d, J = 8.6H2), 7.45 (1H. d,- J-2.1Hz). 7.52 (1H; dd, 
■ J = 2.1H2, 8.4Hz). 7.64 (1 H, s), 7.95 (1H,. dd, J = 2.1H2, 8.6Hz), 8.39 (IH, d. 
:^ 2.1Hz), 12.66 (1 Hi s) - . 7 
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NMR; 54) Compound of Example 305: 

. ^ NMR (DMSO-de) 6 : 1.38 (3H, t, J = 7.0H2);, 1.40 .(3H, t, J = 6.9Hz). 4.07-4.27 (4H, m), 6.81 (2H, s), 

7.08 (1H, q, J = 8.3Hz), 7.48-7.58 (2H. m)! 8.04 (1H. s)/l 4.77 (2K^ 

NMR: 55) Compound of.Example 309:' 

^ NMR (CDCl3) 5 : 1-50 (3H. t, J = 7.0Hz), 1.51 ' (3H, t, J =7.0H2), 4.10-4.33 (4H. m), 6.44 |1H, dd. 
: J -2.5H2/8.5H2), 6.52 (1H. d, J = 2.5Hz), 6.93 (1H^d/J = 9.0Hz). 7.29 (1H/s) 

.70 ' . ^ . " , 7.57 {3H, m) ' ■ ■ . , ■ ■ 

Example 352 ; 

In 10 ml of dimethylformamide were suspended 1 g of 2-(3i4-diethoxyphenyl)-4-(4-hydrQxy-3-methox- 
75 ycarbonylphenyl)thiazote and 0.35 g of potassium carbonate. The suspension was stirred at room tempera- 
ture for 30 rh in utes. Thereto was added 0.46 g of methyl bromoacetate. The mixture was stirred at the same 
temperature for 4 hours. The solvent was removed by distillation. The residue was extracted with 40 ml of 
dichloromethane. The extract was washed with 10 ml of water and 10 ml of a saturated aqueous sodium 
chloride solution, dried over magnesium sulfate, and subjected to distiiiation to remove the solvent. The 
20 residue was recrystaliized from diisopropyl ether to obtain 1.1 g of 2-{3,4-diethoxyphenyl)-4-(4- 
methoxycarbonylnnetHGxy-^37methoxycarbonylphenyl)thia20le. 
Colorless acicular crystals 

jVl.p.: 96-97 "C . / : " . v . 

1n the same procedure as in Example 352 were obtained the Gompounds of Examples 1, 6, 23, 26-81, 
25 92, 94-96, 101-108, 112, 115, 118. 121, '124. 125-128, 130-133, 135, 136, 154-165, 167-227. 229-234, 253- 
273, 275-307, 309-316, 31.8-328 and 330-351, by using respective starting materials. . ' : 

: V-.;; . Example 353 ■ • . ' 

30 A solution of 1 g of 2-{3,47diethoxyphenyl)-4-{4-allyloxy-3-methoxycarbonytphenyl)thia2oie in 25 ml of o- 
. / . dichlorobenzene was refiuxed for 15 hours with heating. After the completion of a reaction, the solvent was : 
. ■ removed by distillation.: The residue was recrystaliized from diisopropyr ether 1o obtain 1 g of 2^(3,4- . 
diethoxyphenyi)-4-(3-methoxycarbonyl-4-hydroxy-5-allyiphenyl)lhiazole. •• . 

, Colorless prismatic crystals ■ / ' - : \ '. :' - 

-^.-Vss. -M.p.: 118-119"G: - . ■•■ ' - ■:■ ^ /: 'y - ; ■ ^ 

in the same procedure as in Example 353. were obtained the compounds of Examples 262, 275,. 277, 
316, 342, .344, 346 and 348; by using respective starting materials. , 

Example 354 ■ [ ... 

4.9 g of. 2-(3,4-diethoxypheny!)-4-(4-dimethy1aminothtocarbonyloxy-3-methoxycarbonytphenyl)thiazole 
was stirred with heating, at 170 ' C for 5 hours. The product was purified by silica gel column chromatog-. 
raphy (eluent: dichloromethane) and recrystaliized from ethanol to obtain 2.83 g of.2-(3,4-diethoxyphenyl)-4- 
^; , (4-dimethytaminocarbonylthio-3-methoxycarbony|phenyl)thi^ 

45 Yellow powder - ' .. 

' V ; ■ M.p.: 108-109- C 

Example 355 ', 

. , 50 1 ml of 10% potassium, hydroxide was added to a solution of:250 m'g of 2-(3,4-diethoxyphenyl-4-(4- , 
dimethylaminocarbonytthi6-3-methoxycarbony!pheny|)thia20le in 5 ml of ethanol. The mixture was refiuxed . 
.for 8 hours with heating. The solvent was removed by distillation. The residue was extracted with 40 ml of 
hot ethyl; acetate. The extract was made acidic with 10% hydrochloric acid,: washed with S^ml of water and 
10 ml of a saturated aqueous sodium chloride, solution, and dried. The solvent was removed by distillation. 
, . 55 The residue was; recrystaliized from dipxane-ethanol to obtain 130, mg of 2-{3,4-diethoxyphenyl)-4-{4- 
' . . mercapto-2-carboxyphenyl)thia2ole. . • ' 

Light brown powder 
.:; ■ M.p.: 283-285 "C- ' 
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. Example 356 - 

To a solution of 1 g of 2-(3,4-diethoxyphenylH-(3-methoxycarbonyl-4-hydroxy-4-any!pheny 
20 ml. of methanol and 20 ml of tetrahydrofuran were added 0,5 ml of osmium tetroxide (a 4% aqueous 
5 so-lution) and 1,22 g of 4-methylmorpholine N-oxide. The. mixture was stirred at room temperature for 4 
hours. The solvent was-removed by distillation. The residue was mixed with 50 ml of dichloromethane and 
25 ml of water for phase separation. The organic layer was washed with 25 ml of a saturated' aqueous 
sodium chloride solution and dried. The solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (eluent: dichloromethane/methanol. = 199/1) to obtain 860 'mg of 2-(3,4- 
70 diethoxyphenyl)-4-(3-methoxycarbonyl-4-hydroxy-5-(2,3-dihydroxypropyl)phenyi]thia2ole. 

^H-NMR {CDCl3)5 ; ^1.50 (3H, t, J = 6.9Hz), 1.52 (3H, t, J = 6.9Hz), 2.25-2.40 {1 H, m), 2.59 (1H,'d, 
- J = 5.3H2), 2.86-3.14 (2H, m), 3.45-3,80 (2H. m), 4.01 (3H, s). 4.01 (1H, brs),' 
4.10-4.30 (4H, m), 6.93 (1 H, d. J = 8.3H2). 7.32 {1H. s); 7.54 (1H, dd, J = 2.1Hz! 
8.3Hz), 7.59 (1H. d,.J-2.1Hz). 8,02 (1H, d, J = 2.2H2). 8.34 (1H, d, J = 2.2Hz), 
75 ^ . 11.40 (1H, s) ^ 

Example 357 . ' 

To a. solution of 2 g of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl)-4-hydroxy-5-allylphenyi)thia2ole in 
20 .100 ml of tetrahydrofuran and 15 ml of water were added 2.5 ml of osmium tetroxide (a 4% aqueous 
solution) and 3.9 g of sodium metapehodate. The mixture was stirred at room temperature for 14 hours. 
After the completion of a reaction, the solvent was removed by distillation. The residue was mixed with 60 
ml of dichloromethane and 30 ml of water for extraction and phase separation. The organic layer was dried 
and subjected to distillation to remove the solvent. The residue was purified, by silica gel column - 
25 chromatography (eluent: dichloromethane) to obtain 1.33 g.of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbony'l- 
4-hydroxy-5-formylmethylphenyl)thia2ote: 
; ^H-NMR (CDCla)^ 1.50 {3H; t. J = 7:0H2), 1 .52 (3H. t. J = 7.0H2). 3.82 (2H. d. J = 1 .8Hz), 4.01 (3H. 

s). 4:10-4.30, (4H. m), 6.92: {1H. d, J-8.4H2), 7.33. (IH, s), . 7.54 (1,H, dd, 
■ J = 2.1H2, 8.4H2), 7.59 (1H. d, J.= 2.1Hz), 8.02 (1 H. d, J =^ 2.2Hz)/ 8:39: (1 H, d. " 
■30 ^ : J = 2-2H2), 9.81 {1H,,t, J = 1.8Hz), 11.20 .(IH, s) ; : , 

Example 358 ^ , \ 

111 mg: of sodium boron hydride was added to a ■ solution , of 1 .3 g of 2-(3,4-dtethoxyphenyl)-4-(3- 
. 35 methoxycarbonyl-4-hydroxy-5-formylmethylphenyl)thia2ote in 30 ml of methanol, with stirring under ice- 
cooling. The mixture was stirred at the same temperature for 30 minutes. After the completion of a reaction, 
; the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(eluent: dichloromethane/n-hexane = 4/1) and recrystatlized from diethyl ether to obtain 570 mg of 2-(3,4- 
diethoxyphenyl)-4-[3-methoxycarbonyl-4-hydroxy-5-(2-hydroxyethyl)phenyl]thiazole. 
4(7 , . Light brown acicular crystals 

M.p.: 113-114- C ^ ■\ 

Example 359 • . ■ ■ ■ 

45 A solution of. 1 g of potassium 3-[2-{3,4-diethoxyphenyl)thia20le-4-yl]-6-acetylaminoben2Gate in 50 ml of 
water and 1 0 ml of 30% potassium hydroxide was refluxed for 8 hours with heating. After the completion ;0f 
, ^ a reaction, .the solvent was removed by. distillation. The residue was made weakly acidic with 10% 
hydrochloric acid and extracted with 80 ml of ethyl acetate. The extract was washed with 20 ml of a 
saturated, aqueous sodium chlonde solution, dried and subjected to distillation to remove the solvent. The ■ 
50^ residue was recrystallized from ethyl acetate to obtain 168 mg of 2-(3,4-diethoxyphenyl)-4-(3-carboxy-4- 
' aminophenyl)thia2ole. . 

Yellow acicular crystals ' . ' ' 

;M .p.: 228-229 \ 

The compound of Example 298 was obtained by using starting materials, in the same procedure as in 
55 Example 359. : . ' . 

^; .■ Example 360 ■ ^ 



: : ■ ■ ■■, 245 
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2 g of potassium carbonate was added to a solution of . 1.5 g of 2-(3,4-dlethoxypheny))-4-(2,4- 
\ dihydroxyphenyl)thiazole in 40 rril ol acetone. Thereto was added 40 g of dry ice under cooling at -78° G. 

The mixture was sealed in a tube and stirred at 150 ° C for 18 hours. The. solvent was 'distilled off. The 
' residue was made weakly acidic with 100 ml of ethyl acetate and 10% hydrochloric acid, and extraction and 
5 phase* separation was conducted: The organic layer was washed with 30 mf of a saturated aqueous sodium 
chloride solution and dried.; The solvent ^was distilled off. The residue was mixed with 40 ml of dich- 
loromethane: The insoluble was coltected fay fiitration, washed with a small amount of dichloromethane, 
dried and recrystallized from ethyl acetate to obtain 241 mg of 2-{3,4-diethoxypheny!)-4-(3-carboxy-4,6- 
dihydroxyphenyl)thiazole. 
70 Light brown plate crystals • 

M.p.; 233-234 " C - ' 

In the same procedure as. in Example 360 were obtained the compounds of Examples 190, 262, 275, 
276, 277, 278, 282, 284-286, 288-293, 295, 297, 299, 304, 305 and 308. by using respective starting 
materials. - 
. " : ■ 75 ■ - . . ■ ■ ■ " ■ 

Example 361 

A suspension of T g of 2-{3,4-diethoxyphenyl)-4-(3-ethyl-'4-hydroxyphenyl)thiazote, 1 g of paraformal- 
dehyde and 1 .1 g of dimethyiamine hydrochloride in 20 ml of ethanol was stirred at 100' C for 4 hours with 
20 heating. The solvent was distilled off. The residue was mixed with 20 ml of water and 30 ml of ethyl acetate 
. _for extraction and phase separation: The ethyl acetate layer was, extracted with 10% hydrochloric acid (20 
ml X 3), The combined aqueous layer was made basic with 10% sodium hydroxide and extracted with 
dichloromethane. The extract was washed with 20 ml of a saturated aqueous sodium chloride solution, dried 
and subjected "to distillation to remove -the solvent. The residue was purified by silica gel column 
25 chromatography (eluent: dichloromethane/methanol = 49/1). The product was dissolved in acetone, mixed 
with hydrochloric acid-methanol and heated. The resulting crystals were collected by filtration, dried and 
recrystaliized from acetone to obtain 117 mg of 2-(3,4-diethoxyphenyl)-4-{3-ethyl-4-hydroxyphenyl)-5-. 
. dimethytamihomethytthiazole dihydrochloride. 

. • Yellow powder • ' 

' 30 M.p.: 163-168' C , V. ' ^ . 

. \ Example 362 ' v , _ - \ ; : . 

A solution of 16 g of 2-(3,4-diethoxyphenyj)-4-(3-cyanophenyl)thia2ole in 120 ml of ethanol and 90 ml of 
: : 3.5 a 40% aqueous sodium hydroxide solution was refluxed for 1:5 hours with heating. The reaction mixture was 
. mixed, with water, made acidic with concentrated hydrochloric acid and extracted with ethyl acetate (200 ml 
X 3). The extract was washed with water (10 ml x 3) and subjected to distillation to remove the solvent. The 
V residue was recrystaliized from ethanol to obtain 7 g of 2-(3,4-diethoxyphenyI)-4-(3-carboxyphenyl)thiazole, 
; Light pink acicuiar crystals , 

■ 40 M.p.: 192-192.8-0 

. Example 363 V-. 

A catalytic amount of 5% Pd-C was added to a solution of .250 mg of 2-(3,4-diethoxyphenyl)-4-(3- 
45 carboxy-4-hydroxy-5-atlyiphenyl)thia20le in 10 ml of methanol. The mixture was stirred In a hydrogen 
atmosphere at room temperature for 6 hours. After the completion of a reaction, the reaction mixture was. 
filtered. The filtrate was; concentrated. The residue was recrystaliized from ethanol to obtain 193 mg of 2- 
(3,4-diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-propylphenyl)thia2ole. 
■ .' White powder ; ' 

;: 50 ,M.p.: 179-180" C - - / ; , • 

The compounds of Examples 295, 302 and 319 were obtained in the same procedure as in Example 
363 by using respective starting materials. 

" Example 364 

: A solution of 1 g of 2;(3,4-diethoxyphenyl)-4-(3-carboxy-4-hydroxyphenyl)thiazole in 5 ml of acetic 
anhydride was stirred at lOOVC for 4 hours with heating. The solvent was distilled off. The residue, was 
dissolved in 50 ml of ethyl acetate. To the. solutioh was added 10 ml of a saturated sodium hydrog^encar- 

■ ■ ■ -■■246:- . " - / 
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bonate solution, and phase separation was conducted. The ethyl acetate layer.was made acidic with 10% 
hydrochloric acid, washed with 10 ml of a saturated aqueous sodium chloride solution, dried and subjected . 
to distillation to remove the solvent. The residue was recrystalltzed from ethyl acetate to obtain 145 mg of 
2-{3,4-diethoxypheny!)-4-(3-carboxy~4-acetyloxyphenyl)thia2ole. 
White acicular crystals 
M:p.: 178-1 79* C 

Example 365 ^ 

. T. 2 g of ethyl iodide and 1.5 g of potassium carbonate were added to a solution of 1 .2 g of 2-(3- 
methoxycarbonyl-4-hydroxyphenyl)-4-(3,4-dihydroxypheny!)thia2ole in 20 ml of dimethytformamide: The 
mixture was , stirred at room temperature for 14 hours. The solvent was removed by distillation. The residue 
was mixed with 40 ml of chloroform and 40 ml of water. The mixture was made acidic with 10% 
hydrochloric acid and phase separation was conducted. The organic layer was washed with 20 ml of a 
saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. The 
residue was . purified by silica gel column chromatography (eluent: dichloromethane/n-hexane = 3/1) to 
obtain 400 mg of 2-(3-methoxycarbonyi-4-hydroxyphenyl)-4-(3,4-diethGxyphenyl)thiazole. 

NMR (CDCi3)6 : 1.35-1.60 (6H, m), 3.94 .(3H. s), 4.10-4.30 (4H. m), 5.73 (1H, s). 6.90 (1H. d, 
' J = 8.3H2), 7.03 (1H, d, J = 8.8H2). 7.30 {1H. s), 7.48-7.65 (2H, m), 8.13 {1H, dd, 

J = 2.3H2, 8.8Hz), 8.41. (1 H, d. , J = 2.3Hz) 
In the same procedure as in Example 365 were obtained the, compounds of Examples 1, 6, 23, 26-81, 
92, 94-96, 101-108, 112. 115, 118. 121. 124, 125-128, 130-133. 135, 136;'^154-165, 167-227, 229-234. 253- 
273. 275-307. 309-31 6. 31 8-328 and 330-351, by using respective starting materials. 

25 Example 366 ' 

In the same procedure as in Example .147 were obtained the compounds of Examples; 253, 257, 259, 
261-263, 267, 269. 271 , 275.278, .281 , 282. 284-296. 297-301 , 303-306, . 308, 31 2, 314-318 and .320, by 
, using respective starting materials. 

30 ■■ ■ ■ — . ^ . . ■ . / ■ ■ - " ■. ' " ■ ■ ' " , ^-^ ■ ." , " 

Example 367 ' , 

■■ - The compound of Example 258 was obtained in the same procedure as in Example .148, by using : 
^..'-..' starting' materials.- . ^- ' ./ - / ■' v\ ■ ' v: 

Example 368 . 

In the same procedure as in Example 235 were obtained the compounds of Examples 268, 271, 272, 
: 283, 285, 298, 300. 310 and.320, by using respective starting materials. " ' ' . ' 

40 . . ' ■ ■ ■ ■ " ■ . " - . ■ , - " . . : . ■-. " 

Examples 367 - 374 ; 

The compounds .shown in Table 12 were obtained in the same procedures as in Example T. and 
-Example 138, by. using respective starting materials. ' . ' 




■V \X " ; ; ; ■ : -247 ■ 
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H"' ■■ V Table 12 

" . .5 _ - ; ' ■■ ..." 




70 



Compound' of Example 36 7 




= ^C^y^ ^^^^^ ' 












Crystal form: light brown 
11 zed from e 
^■v Mvp. ;-. .92-93°C. ... ; 


acicular (recrystal- 
thyl acetate-n-hexah,e ) 



45 
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Compound of Example 36 8 

- ^ ^ - OC2H5 
OC2H5 



Rr = H 




CH2CH2CH3 



C02H 



Crystal form:^ white acicular { r eery stalli zed from 

ethanol.) * ^ 

M,p.: 256 .8-257 .O^C Form: free 



Compound of Example 36 9 




"CO2H , 

■ ■ . ■ / ' . ■ ■ H ■ ■■ . . ' " ■ ' [. ■ ^ 

Crystal f orm : . white powdery (recrystallized from - 

ethyl acetate-ethanol) :. . 
M.p.-: 236. 6-238. 0°C Form: free^ 



Compound of Example 37 0 



/ 



, OCH3 . , 



R^ = H 




CO2H 



Crystal form:, light yellow acicular [recrystal- 

. lized from ethanol) 
M.p. : 197.8-199 . 3='C Form: f ree ; , 
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10 



25 



30 



55 



40 



Compound of Example 371 



OC2H5 
OC2H5 





Crystal form: white powdery (recrystallized from 

ethanol ) — 
M.p.: 182-184°C Form; 'free 



Compound of Example 37 2 




■ OC2H5 



= H , 



CO2CH3 




N - .CH3 



Crystal form: yellow. powdery (recrystallized from 

acetone-diethyl ether) 
M.p. : vlll-l:l4°C ; Form: trihydrochloride 1/2 ■ - 

hydrate 



Compound of. Example 37 3 



y 0C2H3 



^N^CO^CHj \ 

■ H 



Form: free 
NMR: 56 ) ■ 



45 



50 



55 



250 
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Compound of Example 37 4 




OC2H5 ^ 



Form: free 
NKR: 57 ) 




56) NMa(DMS0-d5) 6 

57) NMR (CDCl3)-5 : 

Example: 375 ■ 



1.37 {3H, t, J = 6.9Hz). 1.39 (3H, t. J = 6.9Hz), 3.82 (3H, s), 4.13 (4H. m), 7^09 
(1H. d. J = 8.4H2), 7.30 (1H, m). 7.48 (1H, dd, J = 2.OH2, 8.4H2), 7.58 (2H. m). 
7.71.(1H, s)v12.10 '(1H, brs)- \ ■ ; , 

1;41-1.54 (9H, m), 4.07-4,26 (6H, nn),;6.92 (TH, d, J = 8.4Hz), 7.49 (1H, dd, 
J -2;0Hz, 8.4Hz), 7.63 (1H. d;.J = 2,0Hz), 7.86-8.05 ,(2H. m). 8.20 (TH. s), 8.44, 
(fH, dd, J-1.0H2, 7.7H2) ^ 



The compounds of Examples 368 - 371 were obtained in the sanie procedure, as in .Example 147; by 
30 using respective starting materials. 

Exampie37i5- ■■; - ■ . ■ r ■ , 

The compound of Example 368 was obtained in the same procedure as in Example 363, -by using 
35 starting materials. : 0 . . , ' • 

Example 377 ' , - •■ . 

The compounds of Examples 367 - 374 were obtained in the same procedure as in Example 365,' by 
40 using respective starting materials. 

■ The compounds of Examples 378-452, shown in Table 13 were obtained in the same procedures as in^ 
Example 1, and Example 138, by using respective starting matenals. , . - 
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189.8-191 , 


138.2-139 
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(-) ' 
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(ethanol) 


White acicular 
(ethanol ) 


White acicular 
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Example 453 ; 

94 mg of sodium boron hydride was added, at 0°C. to a, solution of 540 mg of 4-[2-(3,4--djethox- 
55 yphenyl)-4-tlniazole]-1-methytpyridinium iodide in 60 ml of methanol. The mixture was stirred at room , 
temperature for 15 hours. After the completion of a reaction, the reaction mixture , was concentrated. The 
residue was mixed with 100 ml of ethyl acetate and washed with 50 ml of water. The ethyl acetate layer- 
was drfed over sodium sulfate and concentrated: The residue was recrystallized from diethyl ether to obtain 



270- 
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300 mg of 2-(3,4-diethoxypheny[)-4-(1-methyl-1,2,5,6-tetrahydrGpyridin-4-^ 
■ Light brown powder 

" M.p.: 81 .2-83.6 -C ^ - . 

5. Example 454 

.200 mg of lithium aluminum hydride, was added, at 0"C, to a solution of- 1,92 g of 2-(3,4-diethox- 
yphenyl)-4-(2-ethoxycarbonyl-6-pyridyi)thia2ole in 150, ml of tetrahydrofuran. The mixture was stirred in an 
argon atmosphere for 2 hours. The reaction mixture was mixed with 1 ml of a saturated sodium sulfate 
10 slution. The resulting mixture was stirred at O'C for 30 minutes and filtered through Celite. The filtrate was 
concentrated. The residue was purified by silica gel column chromatography and recrystatiized from ethyl 
acetate-n-hexane to obtain 360 mg of 2-(3,4-diethoxyphenyl)-4-(2-hydroxymethyi-6-pyridyl)thiazole. 
White acicuiar 

; :M.p.: 109-1 13" C" . : , 

75 The compounds of Examples 412, 423 and 442 were obtained in the same procedure as in Example 
454 ■ by using respective starling materials. 

Example 455 

20 1.13 ml of triethyiamine was dropwise added, at room temperature, to a solution of 1 g of 2-(3,4- 
diethoxyphenyl)-4-(2-carboxy-6-pyridyl)thiazole, 245 mg of dimethylamine hydrochloride and 515 mg of 
diethyl cyanophosphate in 15 ml of -dimethylformamide. The mixture was stirred at the same temperature 
for 3 hours. The reaction mixture was mixed with 20 ml of water. The resulting mixture was extracted with 
50 ml of dichloromethane three times. The dichloromethane layer was dried over sodium sulfate and 

25 concentrated. The residue was recrystailized from n-hexane-ethyi acetatedichloromethane to obtain 800 mg 
of 2-{3,4-dtethoxyphenyi)-4-{2-dimethyiaminocarbony}-6-pyrdyl)thia2ole. 

White acicuiar „ 
\ M. p.: 163.2^164^1 " C ' 

The compounds of Examples 379, 400 and 401 were obtained in- the same procedure as in Example 
30 , 455, using respective starting materials. 

Example 456 

s 730 Milligrams of 2-(3,4-diethoxyphehy!)-4-{2-dimethytaminocarbonyl-6-pyridyl)thiazoie was dissolved in 
. 35 15 ml of tetrahydrofuran at room temperature, then this solution was dropwise added to a suspension of 70 
mg of lithium aluminum hydride in 10 ml of diethyl ether, in an argon atmosphere so as to refluxing the 
reaction mixture. After the completion of the dropwise addition, refluxing was continued for a further 1 hour 
and 30 minutes. The reaction mixture was mixed with 50 ml of water. The resulting mixture was extracted 
, , with three 50-ml portions of dichloromethane. The dichloromethane layer was concentrated^ The residue 
■40 was purified . by silica gel thin-layer chromatography. The resulting ethanol solution was mixed with 
concentrated hydrochloric acid to obtain a hydrochloride. The hydrochloride was recrystallized from a 
diethyl etherethanof mixed solvent to obtain 60 mg of 2-(3.4-d!ethoxyphenylH-(2-dimethylaminomethyl-6- 
; pyridyI)thia2ole dihydrochloride as a. yellow powder. ; 
- M.p.: 195* C (decomposed) 

45 ■ . . ■ ■■ ■ - ^ . ■ ■ ' : ■ 

Example 457 

8.5 g of trifluoromethanesulfonic acid anhydride was added to a solution of 10 g of 2-{3,4-diethox- 
;yphenyl)-4-(3-metho;xycarbonyl-4-hydroxyphenyl)thiazole dissolved in 100 ml of dichloromethane. Thereto , 
50 was dropwise added 6 ml of triethyiamine with stirhng under ice-cooling. The reaction mixture was stirred at 
room temperature for 2 hours. Thereto was added 40 ml of water for phase separation. The organic layer 
was dried and subjected to distillation to remove the solvent. The residue was recrystalHzed from ethanol to 
obtain 12.7 g of 2-(3,4-diethoxyphenyl)-4-(3-methpxyearbony!-4-trifluoromethanesulfonyloxyphenyl)thia2ole 
: as a white 'powder. . .. - ' ■ , ' 

55 M.p.; 112-1 13 * C / . . , . _ ■ 

, Example 458 
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' In 5 mi of dimethylformamide was dissolved- 600 mg of 2-(3,4-diethoxyphenyl)-4-(3-carboxy'4-methox- 
ymethoxyphenyl)thiazole. Thereto was added 56 mg of sodium hydride and 290 mg of 1-bromononane. The 
mixture was stirred at room temperature for 14 hours. The solvent was removed by distillation. To the 
residue were added 80 ml of dichloromethane and 30 mi of a 10% aqueous sodium hydroxide solution, and 
phase separation was conducted. The dichloromethane portion was washed with 20 ml of a saturated 
aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. The residue was 

: subjected- to sHica gei column chromatography. There was obtained, from the dichloromethane layer, 340, 
mg of 2-(3,4-diethoxyphenyt)-4-(3-nonyloxycarbonyl-4-methoxymethoxyphenyl)thia2oie as a colorless oily 
substance. , 
Properties: NMR^^> 

In the same procedure as in Example 458 were obtained the compounds of Examples 382-385, 390, 
.398, 404, 407, 415, 443, 444, 445, 447-450 and 452, by using. respective starting materials. 

Example 459 

In a mixed solvent consisting of 2 ml of dimethylformamide and 0.2 ml of water were dissolved 200 mg ■ 
of 2-(3,4-diethoxyphenyl)-4-chtoromethytthia20te. 73 mg of 2-acetylpyrrole, 200 mg of sodium iodide and 
200 mg of sodium hydroxide. The solution was stirred at 80 'C for 4, hours. The reaction mixture was 
subjected to distillation to remove the solvent. To the residue were added 30 ml of dichloromethane and 20 
ml of water, and phase separation was conducted. The organic fayer was washed with 15 ml of a saturated 
aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. The residue was 
recrystallized from methanol to obtain 60 mg of 2-(3,4-diethoxyphenyl)-4-(2-acetyl-1-pyrroly!)methylthi.zaoie . . 
as white acicular crystals. 
M.p.: .123-1 24 - C . 

Example 460 

In 5 ml of dimethyl sulfoxide were dissolved 1 g of 2-(3,4-diethoxyphenyl)-4-{3-methoxycarbonyi-4- . 
trifluoromethylsuifonyloxyphenyl)thia2ole and 0.73 g of 1-(2-aminoethyl)piperidine. The mixture was stirred: 
at 80 for 5 hours. To the reaction mixture were added 40 ml of ethyl acetate and 20 ml of water.-and 
phase separation was conducted: The organic layer was washed with 15 mi of a saturated aqueous sodium 
chloride solution, dried and subjected to distillation to remove the solvent. The residue.was purified by silica 
gel column chromatography (elutant: dichloromethane/methanol = 49/1 by v/v) and dissolved in diethyl 

■ ether. The solution was mixed with hydrochloric acid-methahol to obtain a hydrochloride. The hydrochloride ^■ 
was recrystallized from diethyl ether to obtain 330 mg of 2-(3,4-d(ethGxypheny!)-4-{3-methoxycarbonyl-4-[2- , 
{1-piperidiny])ethytamino]phenyl}thia2ole dihydrochloride as a yellow powder. 

■ M.p.: 93-94 rC 

The compounds of Examples 389, 403, 433, 434 and 442 were obtained in the same procedure as in 
Example 460, by using respective starting materials. 

Example 461 

. In 20 ml of ethanol was dissolved 340. mg of 2-(3,4- diethoxyphenylH-(3-nonyloxycarbonyl-4-methox- 
ymethoxyphenyf)thiazole. Thereto was added 2 ml of 10% hydrochloric acid, and the mixture was refluxed 
for 20 minutes. The solvent was removed by distillation.' To the residue were added 40 ml of, dich- 
loromethane and 20 mi of water, and phase separation was conducted. The organic layer was washed with 
15 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the 
solvent. The residue was recrystallized from ethanol to obtain 245 mg of 2-(3,4-diethoxyphenyl)-4-(3- 
nonyloxycarbony!-4-hydroxyphenyl)thiazoie as a white powder. 
M.p.: 67-68rC 

In the same procedure as in Example 461 were obtained the compounds of Examples 379, 380, 382- 
385, 395, 396; 411. 412, 417, 421-435, 445 and 451 by using respective starting materials. 

Example 462 , ^ . 

In a iriixed solvent consisting of 50 ml of methanol and 5 ml of water were suspended 1 g of 2-(3,4- ^ 
diethoxyphenyl>4-(3-methoxycarbonyl-4-hydroxy-5-allylphenyl)thta2ole. 50 mg of palladium acetate, [Pd- 
(0Ac)2] and 230 mg of copper acetate [Cu(0Ac)2 * H2O]. The suspension was stirred in an oxygen 
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atmosphere at 50° C for 6 hours. 5G' mg of paliadium acetate was further added. After 10 hours. 50.mg of 
palladium acetate was furthermore added. After 14 hours, when no solid starting materials in ,the reaction- 
— - mixture were visible, the reaction mixture was filtered. The filtrate was concentrated. The residue was 

purified by silica gel column chromatography {eluent: dichloromethane/hexane = 1/1 by v/v) and recrystal- 
5. lized from methanoi-dichloromethane to obtain ^ 230 mg ■ of 2-(3,4-diethoxyphenyl)-4-(2-methyl-7- 
methoxycarbonyl-5-ben2ofuryi)thiazole. 
. Light brown prismatic ' 
M.p.; 144-1 45* C ' i ■ ■ . 

. Example 463 ' . / 

In 20 mi of methanol was dissolved 1 g of 2-(3;4-diethoxypheny!H-[3-methoxymethoxymethoxycarb 
onyl-4-methoxymethoxy-5-(2-methyl-2-propenyl)pheny!]thia20le. Into the solution beihg stirred urider ice- - 
75 cooling was blown ozone. After 1 hour, 0.5 ml of methyl sulfide was added. The mixture was stirred at the 
same temperature for 30 minutes. The solvent was removed from the reaction mixture by distillation. To the 
residue were added 50 m( of dichioromethane and 25 ml of water. The organic layer was separated, washed 
with 15 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the" 
solvent. The residue was purified by silica gel column chromatography (eluent: 'dichloromethane/n-hexane 

■ 20 = 2/3 by v/v) to obtain 500 mg of 2-(3,4-dtethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4-methoxymethoxy' : 

5-acetylmethylphenyl)thiazole as a colorless oily substance. 
Properties: NMR^''' 

The compound of Example 450 was obtained in the same procedure as in Example 463, by using 
starting materials. 

25 

Example 464 

In: 15 ml of ethanol was dissolved 220 mg of 2-(3,4-'diethoxyphenyIH-(3-methoxyn1ethoxycarbonyl-4- 
methoxymethoxy-5-acetylmethylphenyl)thfazole- Thereto, was added 1 ml of 10% hydrochlohc. acid, arid the 
30 mixture was refluxed for 2 hours with heating. The solvent was removed by distiilation. To; the residue were 
added 20 ml of ethyl acetate and 10 ml of water, and phase separation was conducted. The organic layer 
was washed with 10 ml of a saturated aqueous sodium chloride solution, dhed and subjected to distillation 
, to remove the solvent. The residue was purified by ; silica, gel column chromatography (eluent: : . 
; chloroform/methanol = .99/1 by v/v) and recrystallized fronn an n-hexane-ethyl acetate mixed solvent to - 
, .. , 35 obtain 2-(3,4-diethoxyphenyl)-4-{3-carboxy-4-hydroxy-5-acety!methyi)thia2ole as a white^ 

In the same procedure as in Example 467 were obtained the compounds of Examples 379-385, 389, 
391. 394-396, 399, 403, 411-414. 41 6-4i 8, 421 -435, 445 and 451 by using respective starting materials. ■ 

-Example 465 

In .40 ml of o-dichlorobenzene was dissolved, with heating, 2 g of 2-(3,4-diethoxyphenyl)-4-[3-carboxy-4- 
hydroxy-5-(2-methyl-2-propeny!)phenyl]thiazole. Thereto were added about 10 mg of iodine and 1.5 g of 
potassium iodide (ground in a mortar), and the mixture was refiuxed for 14 hours with heating. The reaction 
mixture was mixed with 30 ml of water and phase separation was conducted.. The organic layer was mixed 
45 with 30 ml of ethyl acetate. The mixture was washed with 20 ml of a saturated aqueous sodium chloride ' 
solution, dried and. subjected to distillation to remove the solvent. The residue was, purified by silica gel 
Goiunnn chromatography (eluent: dichioromethane) and recrystallized from diisopropy! ether to obtain 1 g of 

2-(3,4-diethoxyphenyl)-4-(2,2-dimethyl-7-carboxy-2,3-dihydroben2ofuran-5-yl)thiazole as white powdery cry- 
■ stals! ; - ^ ■ ' ' ^ 

■ ■ ,50 M.p.: 106-107- C 
■ . Example .466 

In a: mixed solvent consisting of 100 ml of tetrahydrofuran and 40 hal of water was dissolved 
55 (3.4-diethoxyphenyl)-4-[3-methoxymethoxycarbonyi-4-methoxymethoxy-5-(1"propenyl)phenyl]thia2ole. ^ To 
. ; , the solution were added 100 mg of osmium tetroxide (OSO4) and 5.6 g of sodium periodate (Nal04), and 

the "mixture was stirred at room temperature for 14 hours. The reaction mixture was filtered- The filtrate was 
. . concentrated to a 1/3 volume.- To the concentrate was added 100 ml of ethyl acetate, and phase separation 
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was conducted. The organic layer was washed with 40 ml of. a saturated aqueous sodium chloride solution, 
dned and subjected Jo distillation to remove the solvent. The residue was . purified by silica gel column 
chromatography :(elutant: dichloromethane) to obtain 600 mg . of. . 2-(3,4-diethoxyphenyl)-4-{3- 
methoxymethoxycarbonyl-4-methoxymethoxy-,5-formylpheny,i)thia2ole (compound A) and 1.28 g:of 2-(3,4- 

5 diethoxypheny!)-4-[3-methoxymethoxycarbonyt-4-nnethoxymethoxy-5-(1,2-dihydroxypropyl)phenyl]thia2ole 
(compound B). The 2-(3,4-diethoxyphenyl)-4-[3-methoxymethoxycarbonyf-4-methoxymethoxy-5-(1 ,2- 
dihydroxypropyl)phenyl]thia2oie (compound B) was dissolved in 40 ml of methanoL To the solution were 
added 5 g of sodium periodate (Na^O*) and 10 ml of water, and the mixture was stirred at room temperature 
for 14 hours. The solvent was removed from the reaction mixture, by distillation. The residue was mixed with 

10 80 ml of ethyl acetate and 40 ml of water, and phase separation was conducted. The organic layer was 
washed with 20 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to ^ 
remove the solvent. The residue was combined with 600 mg of the above-obtained 2-(3,4-diethoxyphenyl)- 
4-(3-methoxymethoxycarbonyl-4-methoxymethoxy-5-formylphenyl)thia20ie (compound A). The mixture was 
recrystallized; from ethanol to obtain V6 g of 2-(3;4-diethoxyphenyi)-4-(3-methoxymethoxycarbonyM- 

75 methoxy-methoxy-5-formyl phenyl)thiazole as white acicular crystals. 
M.p.hm-IU'G; 

The compound of Example 417 was obtained in the same procedure as in Example 466 by using 
starting materials. 

The compounds of Examples 467-509, shown in Table 14 were obtained in the same procedures as in 
20 Example 1 and Example 138, by using respective starting materials. ' 
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: Example 510 • ^ ■ 

55 - _ In 30 ml of methanol was dissolved 500 mg of 2-{3,4-diethoxyphenyI)-4-(3-methoxycarbonyf-4-methoxy- 
methoxy-5-formylpheny l)thiBzole. Thereto was added 3 ml of a 30% mothylamine solution. The mixture was 
stirred at room temperature for 14 hours and at 70° C for 1, hour. Thereto was added 530 ml of sodium 
boron hydride with stirring under: ice- cooling. The mixture was stirred at room temperature for 3 hours. The. 
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solvent was removed from the reaction mixture by distiitation. The residue was mixed with 40 mi of ethyi 
acetate and 20 mi of water, and phase separation was conducted. The organic layer was/washed with 10 ml 
of a. saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. 
The residue was subjected to silica gel chromatography (eiuent: dichloromethane/methanol = 49/1 by v/v). 
From the eluate was obtained 150 mg of 2-(3,4-diethoxypheny!)-4-(3-methoxycarbonyi-4-methoxymethoxy- 
5-methyiaminomethylphenyi)thia2ole. 
Colorless oily 
Properties: NMR^^> 

The compound of Example 402 was obtained in the same procedure as in Example 510, using starting 
materials. 

Example 51 1 

In 20 ml of methanol was suspended 300 mg of 2-{3,4- diethGxyphenyl)-4-(3-methoxycarbonyl-4" 
hydroxy-5-formylphenyl)thiazole with stirring. Threto was added 26.5 mg of sodium boron hydride at 0 ' G. 
The mixture was stirred at room temperature for 1 hour. 26.5 mg of sodium boron hydride was further 
added, and the resulting mixture was stirred at the same temperature for 1 hour. The solvent was removed 
from the reaction mixture by distillation. To the residue were added 30 ml of dichloromethane and 15 ml of 
water, and pha^e separation was conducted. The organic layer was washed with 10 ml of a saturated 
aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent to obtain 300 mg 
of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-hydroxy-5-hydroxymethylphenyl)thtazole. 
Yellow solid 

Properties: NMR^'*'- ' 

The compounds of Examples 397, 412, 423, 445 and 498 were obtained in the same procedure as in 
Example 51 1 , by using respective starting materials. 

. • Example 512 

500 mg of 2-(3,4-diethoxyphenylH-{3-methoxymethoxycarbonyl-4-methoxymethoxy-5-formylpheny!)- 
30 thiazole was added to 20 ml of a solution of a newly prepared Wittig reagent (triethyl phosphonoacetate: / 
/ ... 270 mg, sodium hydride: 48 mg) in tetrahydrofuran. The mixture was stirred at- room temperature for 4 
: / hours. The solvent was removed; from the reaction mixture by distillation. To the residue were, added 20 ml 
, of ethyl acetate and 15 ml of water, and. phase separation was conducted. The organic layer was washed? 
/ with TO ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the 
, ; : 35 solvent: The residue was recrystalhzed from ethanol to obtain 380 mg of 2-(3,4-diethoxyphenyfH-[3- 
methoxymethoxycarbonyl-4-methoxymethoxy-5-(2-ethoxycarbonylvinyl)phenyI]thia2ole. 
Yellow powder . • , 

M.p.:94-96"C 

The compounds of Examples 478, 485, 486, 501 and 501 were obtained in the same procedure as in 
40 Example 512, by using respective starting materials. 

Example 513 ' / ' ; 

535 mg of methyitriphenylphosphonium bromide was suspended in 10 ml of tetrahydrofuran with 
45 stirring. Thereto was added 190 mg of potassium tert-butoxide at -5°C, and the mixture was stirred at the 
same temperature for 1 hour: Thereto was added 500 mg of 2-(3,4-dfethoxyphenyl)-4-(3-methoxycarbonyl-4- 
methoxymethoxy-5-formylphenyl)thiazole..The mixture was stirred at the, same temperature for 2 hours and. 
at room temperature for 1 hour. To the reaction mixture were added 30 ml of ethyf acetate and. 20 ml of 
water, and phase separation was conducted. The organic layer was washed with 20 ml of a saturated 
50 aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent.' The residue was 
purified by silica ge! column chromatography (eluent: dichloromethane/n-hexane = 2/1 by v/v) to obtain 240 : 
..mg of 2-(3,4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4-hydroxy-5-vinylphenyl)thiazoie (A) and 120 
mg of 2-(3,4-diethoxyphenyl)-4-(3-methoxymethoxycarbony.l-4-methoxymethoxy-5-vinylphenyl)thia20te (B). 

, : : 55 NMR data of compound (A): -; - 

^H-NMR (CDCb) 5: 1 .49 (3H, t, J = 7.0Hz). 1 .51 (3H. t,' J =7:0H2), 3.58 (3H, s), 3.95 (3H, s), 4.15 (2H,/'' 
q..J = 7.0H2), 4.22 (2H, q, J = 7.0Hz), 5.08 (2H, s). 5.43 (1H, dd, J = 1.1, 11.1 Hz), - 

' . ■ :'. ' ' ^^se \ - ■ . ■■ . . ■ / ,■: ■ - 
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- ■ 5.89 (I H. dd, J = 17.7Hz),- 6.92 (1H, d,. J = 8-4Hz), 7.17 (1H. dd,^ 

. , 7.43 (1H. s), 7-54. (1H, dd, J=2J, 8.4H2), 7.61 (1H, d, J = 2.iH2)^8.29 (2H/d 

, " : : : : . . j=r.3H2). 

5 NMR data of compound (B): 

^H-NMR (CDCb) 5: 1.49 {3H, 1, J=7.0Hz), 1.51 (3H, t, J = 7.0Hz). 3.58 {3H, s), 3.59 (3H. s), 4:i5 (2H, 
vq. J = 7:0Hz), 4.22 (2H..q/J = 7.0Hz). 5.10 {2H/s). 5.43 (1H; dd, J = 1.-1. 11^ 
5.51 {2H, s), 5.89 (IH. dd, J = 1.1, 17:1Hz), 6.92 (1H, d, J = 8.4Hz), 7.18 (IH, dd, 
-10 , J = 11.1 17.7H2), 7.43 (1H, s). 7.54 (1H, dd, J = 2.1, 8.4Hz), 7.61 (1H, d, J = 2.1 Hz), 

' 8.29 (2H, d, J = 1.3Hz). 

Example 514 

75 in 10 mi of ethanol was dissolved 350 mg of 2-(3,4-diethoxyphenyl)-4-[3-methoxymethoxycarbonyk4- 
methoxymethoxy-5-(2-ethoxycarbonylvinyi)phenyl]thia2ole. Thereto was added 0.2 ml of 10% hydrochloric 
acid. The mixture was stirred at 60 "C for I hour with heating. Thereto was added 1 ml of 10% sodium 
hydroxide. The mixture was reftuxed for 4 hours with heating. The solvent was removed from the reaction 
mixture by distillation. The residue was mixed with 15 ml of water. The mixture was made weakly acidic 

.20 with 10% hydrochloric acid and extracted with 40 ml of hot ethyl acetate: The organic layer was washed 
..with 15 ml of a saturated aqueous sodium chloride solution, dried and subject to distillation to remove the 
solvent. The residue was recrystallized from ethyl acetate to obtain 170 mg of 2-(3,4-diethoxyphenyl)-4-[3- 
: carboxy-4-hydroxy-5-(2-carboxyvtnyi)phenyl]thia20le. 
Yellow powder , 

25 M.p.: 260-261 " C 

Example 515 

. In 20 ml of methanol was dissolved 150 mg of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl-4- 
30 . methoxymethoxy-5-methylaminomethylphenyl)thia2ole. Thereto, was added 0.2 ml of 10% hydrochloric acid, 
The mixture was stirred at 60° C for 30 minutes. 2 ml of 10% sodium hydroxide was added, and the mixture 
was .refluxed for i hour with heating.. The reaction mixture was made neutral . with 10% hydrochloric ac^ 
r: : ; " ; . . ; removed by distiliation. The residue was mixed with ethanol. The insoluble was collected by^ 
' ■ f water, dried and recrystalli2ed jrom dimethyfformamide to obtain 35 mg of 2-(3,4- 

35 diethoxyphenyl-4-(3-carboxy-4-hydroxy-5-methylaminomethylphenyl)thia2o1e. 

Light brown granular 
- M.p.; 271 -273 '^^ 

: ' Example 516 

40 ■ . 

A mixture of 500 mg of 2-(3,4-diethoxyphenyl)-4-(4-cyano-pyridyl)thiazole, 20 ml ol ethanol and 17 m! of 
a 4% aqueous sodium hydroxide solution was refluxed for 16 hours with heating. The reaction mixture was 
allowed to stand. Then, 200 mi of water was added thereto. The mixture was extracted with 80 ml of 
dichromethane two times. The aqueous layer was made acidic (pK = about 3) with .concentrated 

45 / hydrochloric acid and extracted with 150 ml of ethyl acetate three times. The ethyl acetate layer was dried 
over anhydrous sodium sulfate and concentrated. The residue was recrystallized from ethyl acetate to 

. obtain 290 mg of-2-(3,4-diethoxyphenyl)-4-(4-carboxy-2-pyridyl)thia20le. 

.White acicular crystals ■ ■ . ^ ^ 

M.p;: 236.2-237.2 ° C . / - 

Example 517 

5.23 g of imidazole and 4.85 g of tert-butyldimethylchiorosilane were added, in this order, to a 
suspension of 4.02 g of 2-{3,4-diethoxyphenyI)-4-{3~methoxycarbony!-4-hydroxyphenyl)thiazole in,60 mi of 
55 dimethylformamide atroom temperature. The mixture was stirred at, the same temperature for 4 hours. To 
■ the reaction mixture were added 100 ml of ice water and 200 ml of ethyl acetate. The organic layer was^ 
, separated, washed with 100 ml of water and 50 ml of a saturated aqueous sodium chloride solution in this 
order, dried over anhydrous: magnesium sulfate and subjected to distillation to remove the solvent. The 

y , •„"; ' -" ■ ■. ; : ■ ■ . ■-, ' , ■ v . ■ 287 ■ . ■ :. . . . . . - . ■ 
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residue was purified by silica gel "column chromatography (eluen't: n-hexane/ethyl acetate = 10/1) to obtain 
5J4 g 0^ 2-(3,4-dtethoxyphenyl)-4-(3-methoxycarbonyl-4-tert-butyidi 
Colorless oily substance 
Properties 

Example 518 

548 mg of littiium aluminum hydride was added to a solution of 5.43 g of 2-{3,4-diethoxyphenyl)-4-{3 
methoxycarbonyM-tert-butyldimethyisilyloxyphenyl)thiazole in 100 ml of tetrahydrofuran, with ice-cooling. 
.10 ■ The mixture was stirred at the same temperature for 7 hours. To the reaction mixture were added 1 .1 m! of 
water and 3 g of sodium sulfate. The resulting mixture was filtered through Celite. The filtrate was subjected 
to distillation to remove the solvent To the residue were added 200 ml of ethyl acetate and 50 ml of water., 
The mixture was neutralized with 5 N hydrochloric acid. The insoluble was removed by . filtration. The. filtrate 
Was subjected to phase separation. The organic layer was washed with 50 ml of water, dried over 
- anhydrous magnesium sulfate and subjected to distillation to remove the solvent. The residue was purified 

by silica get column chromatography (eluent: n-hexane/ethyl acetate = 10/1 by v/v) and recrystallized from 
ethyl acetate-n-hexane to obtain 1.23 g of 2-{3,4-diethoxyphenyl)-4-{3-hydroxymethy(-4-tert-butyldimethyf^ 
silyloxyphenyOthiazole. 
White prismatic crystals 

20 ; M_p.: 101.3-103 " C ; ' 

The compounds of Examples 397. 412. 423, 445 and 483 were obtained in the same procedure as in 
Example 51 8, . by using respective starting materials- 
Example 519 ■ 

The following compound was obtained in the same procedures as in Examples 1 arid 138, by using 
starting materials. . 

' ^, \y : ''\ .. 2-(3.4-Diethoxypheny!)-4-[3-carboxy-4-hydroxy-5-(1-isobuteny!)pheny!]thiazole \ . - " . . 

Properties: ^H-NMR (DMSO-dO 5: 1.38 (3H, t, J-6:9Hz), 1 .40 (3H, t, J = 6:9Hz); 1.86 (3H, s)/T..95 
: ' '■'■30: ' (3H, s), 4.12 (2H, q. J = 6.9H2), 4.15 (2H, q/J=6.9H2); 6.33'^^^^^ 

brs), 7.09 (1H, d, J = 87H2). 7.48-7.62 (2H, m), 7.93 (1H, s), 7.95 
, (1.H,:d, J = 2.1H2); 8.31<1H, d, J=2.1H2). : 

Example 520 ' . " - 

■ 35- - ■■ . . ^ ■ ■ "" " \ 

The following compounds were obtained in the same procedures as in Examples 1 and 138. by using 
respective starting materials. 

o 4-[2-(3,4-Diethoxyphenyl)-4-thta20lyl]pyridinium-1-oxide 

Properties: ^H-NMR (DMS0-d6) 5: 1.35 (3H, t. J = 6.9Hz), 1.37 (3H, t. J = 6.9Hz), 4.07 (4H, m), 7.07 
\ :. 40 . (TH. d/j = 8-3Hz). 7.52 (1H, dd. J = 2.0H2/8:3Hz). 7.58 (IH.'d, 

J = 2.0H2), 8.03 {2H, d. J = 7.2Hz), 8.29 (,2H, d. J = 7.2H2), 8.33 
: . (1H.S). : 

□ 2-(3,4-Diethoxyphenyl)-4-(2-cyano-4-pyridinium)thia20le 

Properties: ^H-NMR (DMSO-ds) 5: 1.36 (3H; t, J = 6.9Hz). 1 .38 (3K t, J = 6.9H2), 4.08-4.23 (4H, m), 

7.08 (1H, d, J = 8.3Hz),. 7.55-7.61 (2H- m), 8.32 (IH, dd! 
J = 1 .3Hz, 5.2Hz), 8.64 (2H, s). 8.84 (1 H. d. J = 5.2Hz). : 
NMR data of the compounds of Exarhpies 417, 423, 425, 444, 446-449, 452, 467, 470. 471, 478-480, 
482, 483, 485, 486, 493, 497, 500 and 507-509 (NMR^«> -NMRS2)y ' ' . 

50 NMR^^': compound of Example 417 

^H-NMR (DMS0-dG)5: 1.38 (3H, t, J = 7.0Hz), 1.40 ,(3H, t. J = 7.0H2),, 2.22 (3H, s), 3.87 (2H. s), 4.08 
, (2H. q, J = 7.0H2), 4.16 (2H. q, J = 7.0Hz), 7.1 0 ,(1 K, d, J = 8.2Hz),. 7.48-7.60 
(2H. m), 7.99 (1H, s). 8.08 (1H. d, J = 2.3Hz), 8.38 (1H. d, J = 2.3H2). ' 

;'. : . -55 ' " .. ■ 

NMR^^*: compound of Example 423 - : 

^H-NfVIR (DMSO-ds) 5: . 1-38 {3H. t.. J =6.9Hz). 1 .40 (3H. t, J = 6.9Hz). 4.1 1 {2H, q, J =6.9Hz), 4.15 (2H, 

:-r^'":: ■ - y- " ^. ,^288 . : ■ - ■ ^- v " " ' -■■ 
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q. J = 6;9Hz), 4.60 (2H, s), 7.08 (1 H, d/ J = 8:9Hz), 7.45-7.63 (2H. m), 7.77 (1 H. 
■ s), 8.06 (1 H, d, J = 2.2Hz), 8,34 (1 H,. d, J = 2.2H2). ' 

NMR^°>: compound of Example 425 

■ .5" ■ ' " ■ :■ ■ " ■ .- ' 

^H-NMR (CDCta) 5: 1.48 {3H. t. J = 7.0H2). 1.50 (3H, t, J.= 7.0H2), 2.78 (2H. t, J = 6.7H2), 3.09 {2H, t, 

J = 6.7H2). 4.07-4.30 (4H. m). 6.91 (1H, d, J =8.3Hz), 7.52 (1H, d/J = 8.3Hz), 7.60^^ 
(IH.brs). 8.02 (1H, brs). 8.38 (TH.brs). 

w NMR^^*: compound of Example 444 

^H-NMR (CDGI3) 5: 0.08-1.00 (3H, m), 1 .00-1 .67 (18H, m), 1.67-1 .95 (2H. m), 3.54 (3H, s). 4.16(24. q, 
J = 7.0Hz)M-23 (2H. q, J = 7.0H2). 4.35 (2H, t, J = 6.6Hz). 5.30 {2H/s)/6.92^ 
d, J-8.4K2), 7.27 (1H, d, J = 87Hz), 7.36 (1H, s). 7.53 {1H, dd, J = 2.0Hz. 8 
^5 7:62 (IN, d, J = 2.0Hz), 8.08 (1H. dd, J = 2.3Hz, 8.7Hz), 8.35 (1H J = 2.3Hz): ' 

NMR^^*: compound of Example 446 

^H-NMR (CDCl3)6: 1.50 (3H, t. J = 7.0H2), 1.52 (3H, t, J = 7.0H2), 2.55 (3H, d, J = 0.9Hz), 4.04, (3H, s), 
^0 4:16 (2H/q, J = 7.0H2)M.23(2H. q, J=7.0Hz)- 6.50(1H,d, J=t.0H2);6.93^^ 

J = 8.4Hz), 7.45 (1H. s), 7.55 (I H/ dd, J = 2.1H2, 8.4Hz). 7.64 (TH, d; J=2.rH2), 
8.34:(1H, d. J = 1.SHz). 8.42 (1H, d, J = 1-8Hz). 

NMR^^': compound of Example 447 
■25 . - : - ■■ ■ 

^H-NMR (CDCI3) 5: ; 1.49 (SH,' t. J=7.0Hz). 1.51 {3H. t. J =7.0Hz). 1 .78 (3H, s), 3.54 {2H, s), 3.59 (3H, 
s), 4:t6 {2H. q. J = 7.0Hz):4.22 (2H, q, J=7:0Hz). 4.71.{1H, brs^ 
5.09 (2H. s), 5.51 (2H/ s), . 6.92 (1 H/ d, J = 8.4Hz)., 7.40 (1 H, s), 7.53 (1 H. dd,^ 
J=2.1Hz/ 8.4H2)._7.6l ;(1H, d;j = 2.tHz). 7.98 (1H, d, J = 2:4H2)/8:34 (r^^ 
30 J=.2.4H2). : ■ : ' 

NMR^'*':: compound of Example 448 

; : ^H-NMR (CDCblS 1:49 (3H,:t. J=7.0H2), 1 :51(3H, t, J- 7.OH2); 2.24 {3H; s)/ 3.56 {3H, 5)^3.5 

/ : . s). 3.95 (2H, s), 4.16 (2H, q. J:= 7.0Hz); 4.22 (2H, q. J = 7.0H2). 5.09^{2H, s). 5^ 

, (2H, s), 6.92 (1H, d, J-8:4Hz), 7.42 (tH, s), 7:52 (1 H, dd, J = 2.I H2. 8.4Hz), 7.60 
(1H, d, J=2.1H2), 8.01 (1H, d, J = 2.3H2). 8.39 (IN, d, J = 2.3H2). ' 

'NMR^^>: compound of Example 449 
■ ^0 ■ " . / ■ - ■ ■ ^ " ■ ■ ■ "..'..■■/■■...- 

^H-NMR (CDCIa) ^: 1.50 {3H, t. J = 7.0Hz), 1.51 (3H, t;j =7.0Hz). 1.97 (3H, dd. J = r.6Hz, 6.6H2), 3.58 
(3H, s). 3.59 (3H, s). 4.16 (2H, q. J=7.0H2). 4.22 {2H. q. J = 7.0Hz), 5.09 (2H. s). 
5.50 (2H, s), 6.38 (IH, dd, J =15.9H2, 6.6Hz), 6.83 (1H, d, J = 15.9Hz),' 6.93 (1H, d, 
J = 8.4Hz), 7.42 (IH. s). 7:55 (I.H. dd, J =2:1 Hz. 8.4Hz), 7.61 (1 H, d, J = 2.1 Hz), 
^5 . : 8.23 (1H,d, J = 2.2Hz), 8.27 (1 H/d. J = 2.2Hz). 

NMR^^*: compound of Example 450 

\H-NMR (CDCI3) 6: 1.16 (1.5H, d, J = 6.3Hz), 1.22 (1.5H, d, J = 6.3Hz). 1 .43-1 .57 (6H, m), 3.59 (3H. s),. 
... . ' :3-62 (3H. s). 4.05-4^.36 (4H, m), 5.07-5.28 (2H, m), 5.30 (2H, s), 5.50 .(2H, s), 6.93 

(1H, d,, J = 8.4Hz), 7.45 (1H, s), 7.54 (1 H, ' dd, J = 2.1 Hz. 8.4Hz). 7.61 (1H, d, 
J = 2.1Hz), 8.21 (0.5H, d, J = 2.3Hz), 8.32 (0.5H, d, J=2.3H2), 8.48 (1H, m), 

NMR^^'i.compound of Example 467 : 

55- ■ ■ ■ ■ " ■ ; ■ ■ . ■ ■ ■ ■ ■ ■ - ■ ■ ■ 

. : : ^:H-NMR (CDCla) 5: 1.49 (3H, t. J-7.0Hz). 1.50 (3H, t, J = 7.0Hz), 3.49 (3H. s), 4.17 (2H, q, J = 7.0Hz).. - 
: 4.19 (2H, q. J = 7.0Hz), 5.28 (2H/s). 5.40 (2H, s), 6.91 (1H. d. J =8.4Hz), 7.22-7.70 
-(9H, m), 8.08 (1.H, dd, J=2.4H2, 8.7H2), 8.40 (1H, d,'J = 2.4Hz). 
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NMR^^^: compound of Example 470 - 

^H-NMR (CDCl3),5; 1.44-1.67 (12H, m)., 4.04 (3H, s), 4.10-4.33 (8H. m), 6.92 (2H, d, J = 8-4H2), 7.37 

: (1.H, s), 7.46 {1H, s), 7.52-7.63 (3H, m), 7.66 (1H, d, J = 2.0H2). 7.75 (2H, d, 

5- : J = 8.4Hz), 8.08 (2H, d, J == 8.4Hz), 8.20 (1H. d, J = 2.2Hz), 8.46 (1H, d, J =2.2Hz)! 

. 11.43 (1H, s). . 

NMR^^V compound of Example 471 

70 rn-NMR (GDCla) 5: 1.50 {3H. t, J = 7.0H2). t;53 (3H. t, J = 7.0Hz), 2.42 (3H. s), 3.96 {3H, s), 4.17 (2H, 
. q, J -7.0Hz), 4.23 (2H. q, J=7.0H2). 6.94 (1 H. d, J = 8.4H2), 7.54 (1H, dd! 
J = 2.1Hz. 8.4H2), 7.59 (1H, s), 7.60 (IH, d, J = 2.1 Hz). 8.76 (1 H, d, J = 2.3Hz), 8.80 
;(1H. d, J = 2.3Hz). . 

75 NMR^^': compound of Example 478 

^H-NMR (CDCl3) 5: 1.49 (3H. t, J =7.0H2). 1.51 (3H, t, J = 7.0H2), 3^59 (3H. s), 3.59 (2H, d. J =6.3H2), 
. . 3-94 (3H, s), 4.16 (2K q, J = 7.0Hz), 4.22 (2H, q, J = 7.0H2), 5.08 (2H, s), 5,07- 

5,17 (1H. m), 5.17-5-27 (1H, m), 5:96-6.16 (1 H,. m), 6.92 (1H, d, J = 8.4H2),^ 7.40 
(^H, s), 7.54 (1H, dd, J = 2.1H2, 8.4Hz). 7.60 (IH; d, J = 2.1H2), 7'98 (TH, d, 
J = 2.4H2), 8.27 (1H. d. J = 2.4H2):^ . .' ' 

NMR^^': compound of Example 479 

25 ^H-NMR (CDCl3) 5: 1 .48 {3H, t, J = 7.0H2), 1.51 {3H, t, J = 7.0H2). 3.55 (3H, s), 3.89 -(2H, d, J = 1 .7H2), 
, ■ 3.94 (3H. s),>.15 (2H, q. J = 7.0Hz), 4.21 (2H, q, J = 7.0H2), 5.09. (2H,s), 6.91 (IH' 
d, d = 8:4Hz), 7.43 (1H, s), 7.52 (1 H, dd, J = 2JH2, 8.4Hz). 7.59 {1H, d,, J -2.IH2)' 
8.04 (1H, d, J = 2.3Hz), 8:36 (1H, d, J = 2:3H2), 9.79 {1H, t, J = 1.7Hz). 

30 NMR^^Vcompound of ExampliB 480 . 

; .^H-NMR (CDCI3) 1.50 (3H, t, J = 7;0Hz), 1 .52 {3H, t. J = 7.OH2), 3:60 (3H. s), 3;98 (3H, s). 4.16 t2H, 

■ ^ ^;^^: q. J^^^ohz), 4.23: (2H;:q.: j = 7.oh2)^ 5.22 .(2h; s), 6.92^ ^^0^ 

(^H, s); 7.54 (IH/dd. J-2.1H2, 8.4H2)/7.60:(1H,:d, ;j = 
J~ 2.5H2). 8.73 (1H, d. J=2;5H2). "10.50 (1H, s). 

NMR'^^h compound of Example 482 

^H-NMR (CDCl3)5: 1.49 (1H, t. J = 7.0H2), 1 .51 (3H. t. J =7.0H2). 2,50 (3H, s), 3.60 (3H, s). 3.92 (2hV 
s). 3.94 {3H, s), 4.15 (2H, q, J-7.0H2). 4.22 (2H, q, J = 7.0Hz)/5.12 (2H, s). 6.92 
■ (1H,;d. J = 8.4H2), 7.44 (1H, s), 7.54 (1H. dd. J=2:iHz/8^^ 
J = 2..1.H2). 8.13 (IH, d, J = 2.4Hz), 8.37 (1H. d, J-2.4H2). 

NMR^'^': compound of Example 483 

^H-NMR (GDCb) d: 1.50 (3H, t, J = 7.0Hz), 1.52 (3H. t, J = 7.0Hz), 2.41 {1H. t. J=6.6Hz). 4.01 (3H, s), 
4.16 (2H, q/J-7.0H2)/4.23 (2H;q/J=7.0H2), 4.82 (2H, d. J-6.6H2), 6.93 (IH. d! 
J = 8.4H2). 7.34 (1H, s), 7.55 (1H. dd, J = 2.0Hz, 8.4Hz), 7.60 (1H, d, J = 2.0H2), 
: \ 8,10 (1H, d. J = 2.3H2), 8.40 (1H, d, J =2.3H2), 11.38 {1H, s). ; ■ 

NMR''^': compound of Example 485 



35- 



40 



45 



50 



^H-NMR (CDCI3) 5; , . 1.49 (3H. t J = 7.0Hz.), 1 :51 .(3H. t, J = 7.0Hz), 3.58 (3H, s), 3.95 (3H. s)! 4.15 (2H, 
q, J = 7.0Hz). 4.22 {2H; q, . J = 7.0Hz), .5^08 (2H, s), 5,43 (1H, dd, J = 1.1^ 
. tl-.IHz), 5.89 (1H. dd. J^l.lHz, l7.7Hz). 6.92 (1H, d. J = 8^4Hz), 7.17 {1H, dd,' 

■ J = 11-1Hz, I7.IH2), 7.43 {1HV S). 7.54 (1H. dd. J=2.1H2, 8:4Hz). 7.61 (IK 
J 2.1 Hz). 8.27 ,(2H„d. J = 1 .3H2). 



290 
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. NMR^^*; compound of Example 486 

- . ^H.NMR (CDCl3)-5: 1.49 (3H, t. J = 7.0H2). 1.51 (3H, t, J = 7.0H2), 3.58 (3H, s), 3.59 (3H-, s), 4.15 (2H, 

q, J = 7.0H2), 4-22 (2H, q, J = 7.0H2), 5.10 (2H, s), 5.43 (1H. dd, J-T.lHz, 
5 i ri.1H2). 5.51 (2H, s), 5.89 (IH, dd, J = 1.1H2, 17.7Hz), 6.92 (1 H, d,. J = 8.4Hz), 

7.18 (1H, dd, J = 11.iH2, 17.7H2), 7.43 (1H, s). 7.54 (1H, dd, J = 2.1Hz, 8:4Hz^^ 
7.61 (1 H, d, J = 2:1 Hz), 8.29 (2H, d, J = 1 -3Hz). 

NMR^^): compound of Example 493 
.70 ■ ■ - " ^ ■ " ■" " . ; , ■ ■ 

^H-NMR (DMSO-dO 5: 1.35 (3H, t, J-6.9Hz), 1 .37 (3H. t. J = 6.9H2), 2.72 (3H, s), 4.11 (4H. m), 7.09 
(IH, d, J = 9,0Hz), 7.57 (IH, dd, J=2.2H2, 9.0Hz). 7.60 {1H, d, J=2.2H2)! 7.89 
(IH, brs). 8,22 (IH, brs), 8.44 (1 H, s), 8.70 (IH, d, J = 2.0Hz), 9,27 (IH. d, 

' j = 2-0Hz). ; ' 

NMR^^h compound of Example 497 ^ 

. . ^H-NMR (CDCl3).6: 0.24 (6H, s). 1.03 (9H. s), 1.49 (3H. t, J f 7.0 Hz), 1 .51 (3H. t, J=7.0Hz). 3.9r (3H, 
s). 4:i5 {2H, q: J = 7.0Hz). 4.22 (2H, q, J=:7.0H2), 6:91 (1H, d, J = 8.3H2), 6.95 
20 (1 H, d, J = 8.5H2), 7.34 (IH, s), 7.51 (1H, dd. J = 2.0H2. 8.3H2), .7.62 (1H, d, 

J = 2.0H2). 8.03 (1 H, dd, J = 2.4Hz/8.5Hz), 8,34 (1 H, d. J = 

NMR^^>:. compound of Example 500 • . . 

25 iH-NMR (CDCia) 5; ' 1.49 (3H, t, J = 7.0H2). 1.51 (3H, t, J =7.0Hz), 2.91 (6H, s), 3.94 (3H, s), 4,15 (2H, 
' . - q, .J = 7;0H2), 4.22 (2H, q, J=7.0Hz), 6.91 (1H, d. J = &.4Hz); 6.99 (1H, d,. 
■ J = 8.8H2). 7.28 (1H, s), 7.52 (IH, dd,'j=2.0H2.:8^ 
; 7.97 (1H, dd, J = 2.2Hz, 8:8H2), 8.25 ^1H, d, J:= 2.2Hz) , , 

: 30 . ,NMR^°': compound of Exampte 507 V 

^H-NMR (CDGIa) 6: . 1.49.(3H, t, J = 7.0Hz), 1.51 (SH, t. J:= 6.9H2): 2:63 (3H, s),,4.10-4.27,(4H, rn). 6.89 
. / ; , • , . ■ . ' : . . : (.1 H,. d. J = 8:4Hz). 7.48 (1 H, dd. J =2:1 Hz, 8.4Hz), 7:59-7.64 (3H,m); 7.74 •(1.H,s),: 

■■-'^r^.^-- ■ . ' ■ ■ . ■ ■ .8:53 (1H. d, J = 5.2Hz). ■ ■ " ' / ■ _ 

35 : . ■. " 

NMR"]^: compound of Example 508 

^H-NMR (CDCb) 5:: ' ' 1 .45 (3H, t, J = 7.0Hz), ;i,.49 (3H, t. J = 7.0Hz). 4.09 (2H, q, J = 7.0Hz), 4.17 (2H, q, ' 
, : : ' J = 7.0Hz), 6.89 (1H, d, J = 8.4Hz), 7.25:7.32 (1H, m). 7.42-7.46. (2H;m), 7.49 1^ 
40 dd, J = 2.2Hz, 8.4Hz), 7:61 (1 H, d, J = 2-2Hz), 7.81 (1 H. s). 8.08-8.1 5 (3H, m), 8.57 . 

; ■ (1H, dd, J = 0.6Hz. 5.0Hz), 9.20 (TH. dd, J = 0.6Hz, 1.5Hz), 12.11 (IH, brs). - 

NMR^^>: compound of Example 509 . 

. 45 ^H-NMR (GPCl3)6; ' r..47 (3H, t, J = 7.0Hz). 1.50 (3H, t, J=7.0Hz), 3.81 ,(3H; s). 4.10-4.24 (4H, m). 6:93 

(IH, d. J = 8.4Hz), 7.46-7.55 (3H, m), 8.-00(1 H, dd, J = 1.6Hz, 7.8Hz),. 8,21 (IH, s), 
, 8.74-8.76 (1 H. m), 

Example 521 

The following compounds were obtained in the same procedures as in Examples 1 and 147, by using 
respective starting materials. / ^ 

.□ 5-Ethoxycarbonyl-2-(Q'-bromoacetyl)pyraztne and 3,4-diethoxythtoben2amide were subjected to the 
same reaction a3 in Example 1 and then to the same hydrolysis as in . Example 147 to obtain 2-(3,4- .. 
55 diethoxyphenyl)-4-(5-carboxy-2-pyra2yl)thiazole. 

□ 4-Ethoxycarbony!-2-{Dr-bromoacetyl)pyrimidine and 3,4-diethoxythiobenzamide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- ■ 
diethoxyphenyl)-4-(4-carboxy-2-pyrimidyt)thiazole. 
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□ 5-Ethoxycarbony!-2-(o-bromoacetyl)pyrimidine and 3,4-dieth6xythioben2amide were subjected to the 
same reaction as in, Example 1 and then to the same, hydrolysis as in Example 147. to obtain 2-(3, 4- 
diethoxyphenyi)-4-{5-carboxy-2-pyhmidyt)thia20le. 

□ 6-Ethoxycarbony!-2-(a-bromoacetyl)pyra2ine and 3,4-diethoxythiobenzamide were subjected to the 
5 same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3, 4- 

diethoxyphenyl)-4-(6-carboxy-2-pyra2yl)thiazole. 

4-Ethoxycarbonyl-2-(Qf-bromoacetyt)py.rrole and '3,4- diethoxythiobenzamlde were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 1 47 to obtain 2-{3,4- 
diethoxyphenyl)-4-{4-carboxy-2-pyrroly()thiazoie. 
.70 D 4-EthoxycarbQnyl-2-(Q-bromoacetyl)furan and 3,4- diethpxythiobenzamide were subjected to the same 
reaction as in Example t and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
/diethoxyphenyl)-4-(4-carboxy-2-furyl)thiazole. 
D 5-Ethoxycarbony[-3-(af-bromoacetyl)furan and 3,4- diethoxythiobenzamide were subjected to the same 
reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3, 4- 
75 . , diethoxypheny!)-4-(5-carboxy-3-fury!)thiazole. 

□ 4-Ethoxycarbonyl-2-(o-bromoacetyl)thiophene and 3,4-diethoxythioben2amide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 

' diethoxyphenyl)-4-(4-carboxy-3-thienyI)thia20le. 

□ 5TEthoxycarbony!-3-(a-bromoacetyl)thiophene .and 3, 4-diethoxythiobenzamide. were subjected to the 
20 same reaction as in Example T and then to the same hydrolysis as in Example 147 to obtain 2-{3,4- 

diethoxypheriyl)-4-(5-carboxy-3-thienyl)thia2ole. , . . . 

n 5-Ethoxycarbonyl-2-{a-bromdacetyI)thiazole and 3,4-diethoxythiobenzamide were subjected to the 

same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3, 4- 
- diethoxyphenyl)-4-{5-carboxy-2-thiazolyl)thiazole. 

25" , . ' ■ ■ . : ■ ' " ' " ' ■ ■■ - . . 

Preparation Example 1 



2-(3,4-Dimethoxyphenyl)-4-(3,4-dihydroxycarbostyril-6-yI)thia2ole 
Starch 

Magnesium stearate 

Lactose ' . ' , : 


5 mg 
1 32 mg. 
18 mg ■ 
>■ 45 mg 


Total ■ 


200 mg 



Tablets each containing the above components in the above amounts were produced according to an 
ordinary method. 

Preparation Example 2. 





2-(3,4-Dimethoxyphenyl)-4-(2-oxoben20xazol-5-.yl)thia2ole 


500 mg 




Polyethylene glycol (m.w.; 4000) 


0.3 g 


45 ■ ■ . 


. Sodium chloride 


Q-9 g 




Polyoxyethylene sorbitan monoleate 


.0.4 g 




Sodium metabisuifite 


0.1 g 




Methylparaben 


G.18g 




Propylparaben 


0.02 g . 


50 . .. 


Distilled water for injection 


100. ml 



The above parabehs, sodium metabisuifite and . sodium chloride were dissolved in the above distilled 
water with stirring- at 80 "C. The solution was cooled to 40 "C. Therein were dissolved the present 
compound, the polyethylene glycol and the polyoxyethylene sorbitan monoleate in this order. To the 
solution was added the distilled water for injection to obtain a desired final volume. The' resulting solution 
was filtered through an appropriate filter paper and sterilized.. 1 rnl of the thus prepared, solution was filled 
into each ampul to prepare an injection. 
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Pharmacological Tests 

The pharmacological tests for present compounds were conducted according to the following methods. 

5 (1) Activity for inhibiting the generation of superoxide radical (Oz") in human neutrophilic leukocytes 

Human neutrophilic leukocytes were prepared in accordance with the method of M. Markert et al. 
(Methods in Enzymology, vol. 105; pp. 358-365, 1984). That is, a whoio blood obtained from a healthy adult 
and treated by anticoagulation method was subjected to a dextranhypotonie treatment to obtain leukocyte 
70 celis. The leukocyte cells were then subjected to a density gradient ultracentrifugation by Ficoll-Paque to 
obtain a neutrophilic leukocyte fraction. 

02~ generation was examined by the ferricytochrome C method in accordance with the method of B,N. 
Cronstein et al. [Journal of Experimental Medicine, vol 158, pp. 1160-1177 (1983)]. That is, 1x10"^ cell of 
neutrophilic leukocytes were stimulated with 3xlO~'^M of N-formyl-L-methionyl-L-leucyf-L-phenylalanine 
75 (FMLP) at 37 'C in the presence of 1.3 mg/ml of ferricytochrome C and 5 ug/ml of cytochalasin B in a 
^ Hepes-buffered Hank's solution (pH 7.4); the amount of ferrocytochrome C formed by 4 minutes of 
reduction was determined by measujng an absorbance at a wavelength of 550 nm using a spec- 
trophotometer; an absorbance in the presence of 25.1 U-g/ml of superoxide dismutase (SOD) was also 
. measured; the difference of the two absorbances was taken as the amount of superoxide radical (Os") 
20 generated. Each test compound was dissolved in dimethyl sulfoxide (DMSO); the solution was added tp 
neutrophilic leukocytes before the addition of FMLP; then, the neutrophilic leukocytes were pre-incubated at 
. 37'C. By using the amount of superoxide radical (O2") generated when the test compound solution was 
added and the amount of superoxide radical (02~) generated when only the solvent (DMSO) was added, a 
ratio of inhibition (%) was calculated, and the activity for inhibiting superoxide radical (02~) generation was 
25 expressed as 50% inhibitory concentration (IC50). — 

Test compounds 

I. ,2-(3-Pyridyl)-4-phenyithia2ole-1/4 jerrous chloride salt 
30 2. 2-{3,4-DimethoxyphenYl)-4-phenylthia2ole . 

3. 2,4-Di(3-pyridyl)thiazole 

4. 2-(3-Pyridyl)-4-methyl-5-ethoxycarbonylthia2ole hydrochloride 

■ : 5. 2-(2,4-Dimethoxyphenyl)-4-(3,4-dihydrocarbostyrtl-6-yl)thiazole ■ 
' / ' 6.:2-(2-Pyridon-3-yl)-4-phenylthiazole ■ . ^ ' 

35 7. 2-(3,4-Dimethoxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thia2ale 

- a. 2-(3,4-Dimethoxyphenyl)-4-(3,4"dihydroxyphenyl)thia2ole hydrochloride 

9. 2-(4-Pyridyl)-4-(3,4-dihydroxyphenyl)thiazole hydrochloride 

1 0. 2-(3-Thieny l)-4-(3,4-dihydroxyphenyi)thiazole 

I I . 2-(2-Thfenyl)-4-(3,4-dihydroxyphenyl)thia2ole : 
40 12. 2-(4-Oxo-l,4-dihydroquinolin-3-yI)-4-{3,4-dihydroxy-phenyl)thia2ole 

13. 2-(Pyra2in-2-yl)-4-(3,4-dihydroxyphenyi)thiazole ■ 

14. 2-(3,4-Dihydroxyphenyt)-4-(3,4-dihydrocarbostyril-6-yl)thiazole hydrobromide - - • 

1 5. 2-(Carbostyril-3-yi)-4-(3,4-dihydroxyphenyl)thia2ole 
.16. 2-(PyrroK2-yl)-4-(3,4-dihydroxyphenyl)thia2ole , 

45 17, 2-{3,4-Dimethoxyphenyl)-4-(4-methyl-2H-1.4-benzothia2in-3{4H)-on-6-yt)thia20le 

18. 2-(3,4-Dimethoxyphenyi)-4-{3-hydroxy-4-pentyioxyphenyl)-thia2ole 

19. 2-(3,4-Dimethoxyphenyl)-4-(4-methylsuifonyiph.enyi)thia20le 

20. 2-Phenyl-4-(3,4-dihydroxyphenyl)thiazole:hydrochlortde 

21 . 2-(3,4,5-Trimethoxyphenyl)-4-(3,4-dihydroxyphenyi)thiazole hydrochloride 
- 50 22. 2-(3,4-Methyienedioxyphenyi)-4-(3,4-dihydroxyphenyl)-thta2ole 

23. 2-(3.4-Dimethoxyphenyl)-4-(carbostyril'6'yi)thia2ole 

24. 2-(3,4-Dimethoxyphenyl)-4-(7-hydroxy-3,4-dihydrocarbo-stydt-6-yl)thiazoie . 

25. 2-(3,4'Dimetboxyphenyl)-4-(2-oxyindol-5-yl)thiazole 

26. 2-{3,4-Dfhydrocarbostyril-6-yl)-4-(3,4-d{hydroxyphenyi)-thia2oie hydrochloride 
55 27. 2-(3,4-Dimethoxyphenyt)-4-(3-Dxo-3,4-dihydro-2H-1,4-ben20xa2in-6-yl)thiazole 

. 28. 2-{3,4-Dimethoxyphenyl)-4-{3;4-dihydro-2H-1 ,4-ben20xa2in-6-yl)thia20(e hydrochloride 

29. 2-(3,4-Dimethoxyphenyi)-4-{2-oxobenzimidazol-5-yl)thia20le „ , 

30. 2-(3,4-Dimethoxyphenyl)-4-{3-oxo-4'methyl-3,4-dihydro-2H-1 ,4-benzoxazin-6-yI)thia2ole 
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31 . 2-(3 ADimethoxyphenyl)-4-(i 0-acetylphenothia2in-2-yl^^^^^ 

32. 2,4-Di(3,4'C}imethoxyphenyl)thia20ie 

33.2-(3,4-DimethQxyphenyf)-4-,(3-ac^^^ ' / 

34. 2-{3.4-Dimethoxyphenyl)-4-{3.4-dihydrocarbostyrif-7-^^^^^^ . ^ 

35. 2-(3,4-DirnethoxyphenylK(2-oxoben2othiazol-6-yl)thia20le 

36. 2-(3,4-Dimelhoxypheny()-4-{2-oxobenzoxa2ol-5-yl)thia2ole ' 

37. 2-(3,4-Dimethoxyphen.yO-4-(3-ami^ dihydrochloride - 

38. 2-(3;4-Dimethoxypheny|.)-4-(1-methy!-3,4-dihydrocarbo-styril-7-yr^^^ 

39. 2-(3,4-Dimethoxyphenyl)-4-(3,5-dihydroxyphenW^^^^ 
40:.2-{3,4-Dimethoxyphenyl)-4-(2>dihydroxyphenyl)thia2ole 
41 ; 2-{3,4-D;methoxyphenylH-(2,6-dihydroxyph^^^ 

42.2-(3,4-Dimethoxyphenyl)-4-{2-oxo-3-methy!benzothia2ol-6-yi)thia2oie 
: 43. 2-(3,4-Dimethoxyphenyl)-4.-(3-nitrb^4-acety(am(nophenyf)thiazo(e 
. 44. 2-(3,4-DimethoxyphenytH-(1 ,3^dimethyl-2-bxoben2imida2o!-5^ 

45. 2-(3,4-Dimethoxypheny])-4-(2,4-dihydroxyphenyf)t^^^^ 

46. 2-(3,4-Dimethoxyphenyl)-4-(3-nitro-4-chioro^^ 

47. 2-{'3,4-Dimethoxypheny!)-5-(3,4-dihydroGarbostyn/-6-yl)^^ 
48..2*(3v4-Dimethoxyphenyl)-4-(3.4-diacQtylaminophenyl)thi^^^ 

49. 2-(3;4-DimethoxyphenyiH^(2-oxo-3'metjiyfben2oxa20l-5-yl)thi^^^^^^ 

50, 2-(3;4-Dimethoxyphenyl)-4-(3-nitropheny!)thia2ole 
51,.2H3,4-Dimethoxyphenyl)-4-(3,5-diamino^4-hydroxyphen^ . 
52. 2-(3,4-Dirnethoxypheny[)-4-{3,5-dinitrO"4-hydroxyphenyJ)thia^^ 
53.2-(3-Methoxy-4-methylthiophenylH.(3,4-dihydro^c^^^^ - 
54.2-(3-Methoxy-4-methytsu)finyiphenyl)-4-(3,4-dihydrocarbo-^ : 

55. 2-{3,4.-Dtmethoxyphenyl)-4-(2-oxoben2oxa2oi-6-yl)thia2ote 

56. 2-(3-Pyridyi)-4-(4-fluorophenyt)thiazofe-i/3 FeCl2 salt 

fl* ■ -2,3.4-tetrahydro-quinoxatin-6-yl)thia2Dle ■ 

58. 2-(3,4-Dimethoxyben2oylH'(3.4-dihydrocarbostyril-6-yin^^ 
■ 59. 2-(3,4-Diethoxyphenyl)-4-(3,4-dihydrocarbos^^^^^^^ 

60. 2-(3.4-Dimethoxyphenyl)-4-(2-pyndyi)thia2o^ . . ./ 

61. 4-(3.5-Dihydroxyphenyl)-2-(3,4-diethoxyphenyl)thi^^^^ ■ . ' 

62. 4-(3-Carboxy-4-hydroxyphenyl)-2-(3,4-diethox^ . 

63. 4-(4-Hydroxysuitonyioxyphenyl):2-(3,4-^^^^ , . ' - V 

64. 4-{4-Hydraxyphenyl)-2-(3,4-diethoxyphenyl)thia2ole , 

65M-(3-Acety!amino-4-hydroxyphenyl)-2-{3.4--diethoxyp - ■ / , 

. 6a>(4-Hydm^^^ 

6/. 4-{4-Cyanophenyl)-2-{3,4-diethoxyphenyt)thiazole 

58. 4-(3,4-Dihydrocarbostynl-6-y()-2-(4-methoxy-3-propoxy-pheny^0^^^^^^ 

69. 4-(4-Amidinophenyl^2-(3.4-diethoxyphenyi)thia2ole hydrochioride ■ 

70. 4-(2A6-Trihydroxypheriyl)-2-(3;4-d(methoxyphenyO^^ 
71.4-{3,5^Diarninophenyl)-2-(3.4-dimethoxyphenyt)t^^^^^ 
72.4-(4-Aminophenyi)-2-{3,4-diethoxyphenyl)th(azoiehydrochfonde 
73.4-[1-Hydroxy-1-(3,4-dimethoxyphenyl)methyl]-2-{3.4-die 
74.4^4-Methoxy-3-(4^ethyl-1-piper^^^ 

75. 4-(4-chlorophenyl).2-{3,4-diethoxyphenyl)thia2ole irinyGrocntorrde 

76. 4-{3,4-Diacetyloxyphenyl)-2-{3-pyndy))thia2ole 

79. 4-{3.5^Diacetyloxyphenyl).2-(3.4-diethoxyphenyl)te^ . ^ 

80. 4>{4-Hydroxy-3-methoxycarbony|phenyl)-2-(3.4-diem^^^ 
8l.4-(4-Met^^ 

82. 4:(4-Hydroxy-3.Garbannoylphenyf)-2-(3,4-diethoxyphenyl)thia2ole 

83. 4-(3-Carboxy-4-hydroxy-5-allylphenyl).2-(3,4>diethoxyphenyi)thia20le 

86.4-3^^ 

87. 4-(3-Carboxyphenyi)-2-(3.4-diethoxyphenyi)thia20le ' 
88.4-(3-Carboxy-4-hydroxyphenyt^2-{3-methoxy-4-ethoxyphenyi)t^ 
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89, 4-(3-Amirio-4-hydroxy-5-methoxycarbonylphenyl)-2-(3,4-^^^ 
90: 4-(3-Carboxy-4-hydroxy-5-propylphenyl)-2-(3,4-diethoxyphenyl)thia20^^ 
■ 91. 4-(3-Carboxy-6-hydroxyphenyl)-2-(3,4-dtethoxyphenyl)thiazole ■■ 
92;4-{3-Carboxy-4-hydroxyphenyl)-2-(3-ethGxy-4-methoxyphenyt)^^ 

93; 4-(3-Carboxy-4-hydroxy-5-is6butylphenyl)"2-{3,4-d^ ' ; ■ ■ 

94/3-{3-Carboxy-4-hydroxy-5-(2-hydroxyethyi)phenyl}-2-(3,4-diethoxy^ 

95. 4-(3-Carboxy-4-amino-6-hydroxyphenyl)-2-(3,4-diethoxyphenyl)thi^^ 

96. 4-{3-Carboxy-4-aminophenyl)-2-(3,4-diethoxyphenyl)thia2ote ■ 

97. 4-(3-Carboxy-4-acetyloxyphenyi)-2-{3,4-diethoxyphenyl)-2-{3,4-diethoxyphe^^^^^^^^ 

98. 4-(3-Ethyi-4-hydroxyphenyl)-2-(3,4'Diethoxyphenyl)thia2o!e . 

99. 4-(3-Carboxy-4-hydroxyphenyl)-2-(3,4-diethoxyphenyl)-5-methylthiazote 

100. 4-(3-Carboxy~4,6-dihydroxyphenyi)-2-(3,4-diethoxyphenyi)thiazo^^ 

101. 4-(3-Methoxycarbonyl-5-nitro-6-hydroxyphenyl)-2-(3,4-diethoxyphenyj)^^^^ 

102. 4-(3-Methoxycarbonyl-5-amino-6-hydroxyphenyl)-2-(3.4-diethoxypheny1)thi 

103. 4-(3-Carboxy-5-aIlyl-6-hydroxyphenyl)-2-(3,4-diethoxy-pheny!)thiazole 
r04. 4-(3-Carboxy-6-hydroxyphenyl)-2-{3-ethoxy-4-methoxy-phenyi)thiazole 

105- 4-(3-Carboxy-4-hydroxyphenyl)-2-(3,4-dimethoxyphenyl)thiazole (a compound mentioned in Exam- 
ple 3 of Japanese Patent Publication No. 15935/1971) 

106. 4-(3-Carboxy-4-hydroxyphenyl)-2-phenylthiazole (a compound mentioned in Example 2 of Japanese 
Patent Publication No. 15935/1971) . \ 

107. 4-(3-Carboxy-4-methoxyphenyl)-2-phenylthiazoie (a compound mentioned in Example 4 of Japanese 
Patent Publication No. 15935/1971) 

108. 4-(3-Carboxy-4-methoxypheny!)-2-ben2ylthiazole (a compound mentioned in Example 9 of Japanese 
Patent. Publication No. 15935/1971) 

109. 4-{3-Carboxyphenyl)-2-{4-chlorophenyl)thiazole {a compound included in Japanese Patent Publica- 
tion No; 15935/1971) 

110. 4-(3-Carboxy-5-hydroxyphenyl)-2-(3,4-diethoxyphenyl)thiazole (a compound included In Japanese 
Patent Publfcation No. 15935/1971) ■ '\ '\ -^/.v 

111. 4-(3'Carboxy-4-hydroxyphenyl)-2-(3,4-dibutoxyphenyOthia2ole (a compound included in Japanese 
Patent Publication No. 15935/1971) - : . 

112. 4-{3-Carboxy-6-methox,yphenyl)-2-(3.4-diethoxyphenyf)thia20le {a compound included in Japanese 
::.Patent Publication No. 15935/1971) 

113. 4-{2-Hydroxy-3-amino-5-carboxyphenyl)-2-(3,4-diethoxy-phenyl)thia2ole hydrochloride . . 

11 4. 4-(2-Hydroxy-3-propyl-5-carboxyphenyl)-2-{3,4-diethoxy-phenyl)thiazoie r ' : 
; 115. 4-{6-Carboxy-2-pyridyl)-2-(3,4-diethoxyphenyJ)thiazole 

. 116. 2-(3,4-Diethoxyphenyl)-4-phenylthia2ole 

117. 2-t3,4-Diethoxypheny1)-4-{3-metHoxycarbonyl-4-[2-(1-piperjdinyl)ethylamtno]phenyI}thiazoi^ 
dihydrochioride 

.118. 2-(3,4-Diethoxyphenyf)-4-[4-hydroxy-3-(2-dimethyiaminoethoxycarbonyl)phenyl]thiazoie trihydroch- 
loride 

1 1 9. 2-(3,4-Diethoxyphenyl)-4-{2-carboxy-5-pyrrolyl)thiazole 

120. 2-(3,4-Diethoxyphenyl)-4-{4-hydroxy-3-n-nonyioxycarbonylphenyl)thia2ole * 

1 21 . 2-{3,4-Diethoxyphenyl)-4-(2-methoxycarbonyl-5-fury!)thiazol6 

122. 2-(3.4-DiethoxyphenyI)-4-(2-carboxy-5-furyi)thiazole - 

123. 2-(3,4-Diethoxyphenyl)-4-(2-dimethylaminocarbonyl-6rpyridyi)thia20le 

124. 2-{3,4-DiethoxyphenyO-4-(2-acetyl-r-pyrrotyl)methylthiazole 

125. 2-(3,4-Diethoxyphenyl)-4-(3-carboxy-4-methoxyphenyl)thiazole 

126. 2-{3,4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-ethylphenyl)thiazole 

127. 2-(3,4-Diethoxypheny!)-4-(2-hydroxymethyl-6-py-rrolidyl)thiazole 

128. 2-{3,4-Diethoxypheny!)-4-[2-(4-methyl-1 -piperazinyl)carbonyl)-6-pyridyl]thiazole 

129. 2-(3,4-Diethoxyphenyl)-4-(2-Garboxy-5-thienyl)thiazole . : ' / . 

130. 2-(3,4-Diethoxyphenyt)-4-(2-methyl-7-carboxy-5-benzofuryI)thiazole 

1 31 . 2-(3,4-Diethoxyphenyl)-4-(4-ethoxycarbonyl.-2-thiazolyl)thia2ole 

132. 2-(3,4-Diethoxyphenyi)-4-(4-carboxy'2-thiazolyl)thiazole . - . " 

133. " 2-(3,4-Diethoxyphenyl)-4-(4-hydroxy-3-hydroxymethylph^enyl)thiazole 

134. 2-{3,4-DiethoxyphenyI)-4-(4-ethoxy-3-Garboxyphenyl)thiazole , , * . 

135. 2-{3,4"Diethoxyphenyl)-4-{3-carboxy-5-pyridyl)thia2ole hydrochloride ' ; . 

136. ■2-^{3.,4-Diethoxyphenyl)-4-(3-n-butoxycarbonyl-4-n-butoxyphenyl)thiazole 
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■ 137, 2-(3,4-piethoxyphenyl)-4-(3-carboxy-4-n-butoxypheny!)thiazo . 
1 38. 2-(3,4-DiethoxypbenyI)-4-(3-carboxy-4-n-propoxyphenyl)thia2olei 

139/2-(3,4-DiethoxyphenyJ)-4-(2,2-dimethyl-7-carboxy2,3-dihydroben20fura^^ ' , 

. 140, 2-(3,4-Diethoxyphenyl)-4-[3-carboxy-4-hydroxy-5-(1-propenyl)phenyl]th;^ 
5 . 141 : 2-(3,4-Diethoxyphenyl)-4-{2-methyi-3-carboxy-5-pyridyi)thia20le 

142. 27(3,4-Diethoxypheny!)-4-(3-carboxy-4-hydroxy-5-formylpheny.O 

143. 2-(3,4-DiethoxyphenyI)-4-(3-carboxy-6-pyridYl)thia2ofe : / ^ 

1 44. 2-(3,4-Diethoxyphenyi)-4-(2-carboxy-5-pyridy!)thia20le 

145. 2-(3,4-Dtethoxyphenyi)-4-(3-carboxy-4-hydroxy-5^brornophenyi)thiazo!e 
70 146. 2-{3,4-Diethoxyphenyl)-4-(3-carboxy-4-dimethylaminophenyl)thia2ole 

147. 2-(3,4-DiethoxyphenyI)-4-(3-carboxy-4-hydroxy-5-vinyiphenyI)thia2oie 

The results are shown in Table 15. In Table 16 are shown the results of the comparative test between 
. present compounds (test compound Nos. 62, 87, 88, 91 ,^92 and 104) and prior ail comounds. 
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Table 15 





. Test compound 


. ICso ■ 


Test compound 


IC50 


5 ■ 


:(No. ) . . 




, (No. ) 


(UM) , 




" :1 ■ " ■/ 


■ 1- 


..21 


0.5 


W 


2. 


0.08 


22 


0.3 






, '. 1 ..; ■ 


23 


: 0^4 




. . 4 ' ■■ ■ . ■ 


0.5 


24 


.0 , 3 


75 




0.3 


25 


1, 




- 6 


0 . 7 


26 


0.8 


20 




0 .3 


27 


.1 . . ■ 




: 8 


0 . 05 


28 


.I- 


25 


. ; ■ ■ . '9' ■ 


0,5 ■ 


29, 


0.07 




; 10; 


: 0.4 


30 


0. 05 




■ 11 


0 ..3 • 


\ :" ■ 31 - ■ 


0.1 . 


30 












■ ■ , 1.2 . 


1-" .. 




0.0 a 








•■■v"V/'.: ;-"3.3\'.;v:;^-; 


I^ v-'O-, ^04 -. 


35 : ;, . 


- 14. ■ 


■ 1 


.34 . 


.1 




-. 15 ■ 


0.3 . 


35 


0. 0 5 ^ 


40 . . 






O D 


U . U J 




17 V. ■ 


: 0.3 


37 . 


0.07 


45 :^ , ■ - ■ " ' - 


: 18 . 


-, 1-" 


■ 38 : 


0.5 






.0.5 


39 


- 0.01 




20; 


: ^0 .4 


4 0 


0.03 



50 



,55 
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Table 15 (continued) 



^5 ."" 


Test . compound ; 
(No.) 


: (yM) 


Test compound 
(No.) 


: ■ icso 




■ '41 


0.2 


- :61 


0 .00 3 


70 


4 2 


0.08 


6 2 


0. 01 




4 3- 


0.4 


63 


0.03. 




4 4 


0.0 4 


64 


0.04 V 


75 


45 


0.3 


65 


0. 06 ; 






1 


66 


_ 0.06 


20 




"l" . 


67 ' 


0 . 07 






1- - 


68 


0.08 


25 , ■ 


49 


0.07 


69 


0.1 




so 


0.4 


70 


,0,2 \, 


30 ■ 


; ■51' ^ "^y^/ 


.0.03 


■ ■ ■ "'^l ■ . 


0.2 


". .52 ■ ./ 


0.2 


^ 72 


0.'2 






■ ■v\-0/4:;^ 


v"".; ■■^ 73- : 


0.2 


36 ' 




/ ■ o.a ; 


7.4"' ' 


0,3 




55. . \ .. 


0 , 07 . 


75 


0.6 


40 


56 


■ "^l:.■ 


76 


0,6 




.;57 


. 0.3 ; 


77\- 


0.8 


45' 


\ :58:-,.: ■ 


1.0 


-78 " " 


■l 


"59' ■■- 


0.08 


' 79 , 


^ 0.0013 . 




60 . 


. 0.0 5 ,., 


80 


0.01. 



5& 
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Table 15 (continued) 



5 


Test compound 
(No. ) 




Test compound 

: (No,,). ■ . 


(UM) 




. ^ 81 


0.0 26 


9 5 


0. 0087 


70 ■ . -■ 


' 82 ; 


0.06 


96 


0.023 




83 


0.04 


9 7 


V ;0.1 ; 


75 


' 84. 


0.02 


98 


0.083 


85 


■ 0.08 


9 9 


0.72 




86 


V .0.033 


10 0 


0.048 


20 


87 


0.0048 


'101 


^ "0 . 01 




■ ■ ;-88;'. ■ 


■ 0 .1-: ■ ^ : 


102 


0.069 


25 


8.9 


' 0,6 01 ■ 


103 : 


0,09 4 




90 


0.008 


: 104 


:v0-03:4 r: 


30 ': 


■ : "91 


0.023 




G. 0 25 ^ 


82 


0.0 2 ;^ 


\ ■114 ■ . 


D.l 






:V"-;&./0 12 


■ ■■^"^ lis - . 


0,08 


35 . - 


, .". 94 \ 


. 0.18 ^ 





40 

\ 45 . ■ ; " . . ' ' 

'. ' : . 50 ' ■ ' . 

--..^ ■ .299 
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Table 15 ( cohtinued ) 





Test compound 


IC50 


Test compound 






. . (No. ) 


( yM) , 


( No . ) 


• (UM ) ■ 




116 - 


0 . 37 


136 


0,13 




117 - 


U , 4 b 


1 "3-7 

137 


0,11 


.70 


.... 118 


0 . 56 


138 


0,14 




X 1 y 


U . U 4 


TOO 


U .1 




X Z u 


u - ^ y 


X4U 


U . U U4 7 


75: " ' 












X ^± 


n n T R 

U - U JO 


X *i X 


n n Q A 

'J • 'J y 7 




± £. Z 


U • U X J 


1 A 7 
X 4 Z 


0 17 


20 


123 


0.38 


1.4 3 " 


0 27 




■ 1 2.4 


• 0.. 1 2 ' ' 


14 4" 


U , U J _) 




X ^ J 


- n TQ. 

U . -L U 


X H D 


U , X X 


25 ■ • 


1 9 c 

J- D 


U-UX** 


X H D 


n 11 

U . XX 




■ 197 " 


u . U i . 


1/17 ' 
X fi / . 


u . UX 




J. / o 


n D 

U . ~)0 






20 


X ^ y 


n HOT 








. .. • i J U 


(J . z 4 








131 ... 


/ 0.19 








132 


0,05 








1.33 . 


0. 00_9 2 






^0 ... ^ ■ 


134 ■ 


- ■O..I3.. . 








■'135 , .- 


0.03 5 
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Table 16 





Test compound (No.). 


ICso (UM) 


. Present compound 




0.01 




87 


0.0048 




- 88 


0.1 




91, 


0.023 




92 


0.G2 




.104 


0.034 


Prior art compound 


105 


1.0. 




106 


NE 




107 


; NE 




1 08 , 


NE 




, 109 


NE 




110 


0.66 




111 


8.3 




.1-12 ■ 


8-7 . 


. NE: Abbreviation of "not effective" 



(2) Activity for inhibiting the generation of venticular arrhythmia in rat heart when, the coronary artery was 
closed and then blood was repertused . 

. There were used male rats of Spaque Dawley, (SD) strain {7-1 0; week old, body weight: 250-350 ig). 
Each test compound was administered at a dose pf; 33 ul/kg: in a form dissolved in a physiologicat saline 
solution. Each rat was anesthesized with pentobar^bital and thpracotomized under artlficar respiration; the 
descending branch before, left coronary artery was ligated with a piece of silk string for 10 minutes; then, 
the blood was repertused and observation was made for 10 minutes. The incidence of venticular arrhythmia 
was examined' using a standard four-legs secondary induced cardiograph. A test compound was intra- 
' venousiy administered at a dose of T mg/kg 5 minutes before the ligature of the coronary artery. 

The results on the test compound-administered group and the physiological saline solution-administered ' 
group as a control are shown in Table 17. 

Table 17 



45' 


, ' Test compound 


: Duration of ventricular fibrillation 


. Motality,(%) : 






when blood repertused (sec) 






No. 37 


16.6 ' 


20 




Control-group (physiological saline solution) 


89.9 


60 



. (3). Activity for inhibiting the renal disturbances appearing when kidney was in ischemia and then blood was 
... repertused " . ^ ^ ■• ■ ^ ' - \ ■ 

' - 55 . In this test were used male rats of SD^strain (body weight: about 250 g) which had been fasted for 18 
hours. Each test compound was administered at a dose of, 1 ml/kg of body weight, in a 20% or 40% 
solution dissolved in DfVIF. The right kidney of each rat was enucleated; the artery blood circulation in the 

..- left kidney, was shut down for 60 minutes; then, the blood was repertused. Each test compound was 

: - ^ , ■ -301 /■ ~ , ' ■ - - - . . / ■ 
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■intravenously administered at a dose of .3 mg/kg 15 minutes before. reperfusion, and blood drawing was 
made from each rat 24 :hGurs and 4 hours after reperfusion to measure blood plasma creatinine (mg/100 ml) 
using a cratinine test kit f;nanufactured by Wake Pure Chemical Industries, Ltd, and calculate "Mean ± S.E." 
therefrom. ' _ 
5 The results are shown In Table 1 8 . . 

,■. Table 18 - ■ 



Testcompound 


24 hours 


48 hours 


Control (20% DMF) 

No. 8 
Control (40% DlylF) 
No. 33 


> 3.64 ± 0.44 , 
2.21 ±0.19 

, 3.30 ± 0.38 
2.63 ± 0.47 


, 3.37 ±0.77 
2.04 ± 0.40 
3.37 ± 0.72 
1.76 ± 0.18 



(4) Activity for inhibiting the heart muscle necrosis in rat caused by clogging of the coronary artery and 
subsequent blood reperfusion 

Male rats , of SD strain (7-10 week old, 250-350 g) were used in this test. The activity of creatine 
phosphokinase (GPK) in tissue was used as an indication of heart muscle necrosis. 

A test compound was dissolved in a small amount of 1 N aqueous NaOH solution, then diluted with a 
physiological saline solution, and administered at a dose of 1 ml/kg of body weight.- Each rat was 
anesthetized with pentobar^bitai and thoraeotomized under artificial respiration; the descendmg branch 
before left coronary artery was ligated with a piece of silk string, for 12 minutes; .then, the blood was 
reperf used. Thereafter, the thoracotomized chest was closed and the rat was waken from anesthesia. 2 
hours after reperfusion, the .heart was enucleated under, anesthesia; only the ischemic area was homog- 
enized; and the activity of CPK contained therein was measured. The test compound was intravenously 
administered at a dose of 6 mg/kg 5 minutes before ligature of the coronary artery. . 

The results on the; NaOH/physiological saline solution-administered group as a control . and thev 
compQund-administered group are shown in Tabic 19. 

. ': ' ■ , Table 19 



Activity of creatine phosphokihase in tissue (U/mg of protein) 


n 


Mean ± S.E. 


Control group 

Test compound No. 62 


14.86 ± 0.89 
19.53 ± 1.56* 


n: Number of tests 



, p < 0.05 2-way ANOVA ANALYSIS (comparison.with control, group) ^ 



The reductioa in CPK activity in tissue was inhibited significantly. Hence, it is considered that the 
present compound inhibited, the disturbances of cell functions in heart caused by ischemia .and subsequent 
reperfusion. • 

Claims " . ■■ 

1. A thiazoie derivative represented by the general formula (A), \ . ' 
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(A) 



RIA 



C00R3A 



R2A, 



75 



wherein represents a hydrogen atom or a hydroxy i ' group; ' R^^ and R^"^. are each represents a 
methoxy group or an ethoxy group; R^.* represents a hydrogen atom or a lower alkyi group; R* is 
bonded at the 4- or 6-positibn in the phenyl ring; R^'^ and R^*' should not be methoxy groups 
simultaneously, or a salt thereof. ;^ , ■ ■ ':'■>: 

A thiazole derivative represented by the general formula (B), 



R2B 



R3B 



RIB 



(B) 



25 (wherein R-^ represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 

the phenyl ring, a , phenyl' group having a lower alkylenedibxy group, a pyridyl group which may have an 
dxo group, a thienyj' group, a- carbostyril group, a pyrazyi group, a pyrrolyl gVoupv- a quinolyl group 
. which may have an oxo group, or a 3;4-dihydrocarbostyry} group; R^^ represents a hydrogen atonn;: R^^ 
represents a group of the formula, \ ■ r^.y- ^ v 



35. 




(R4B), 



[R"^ represents' an. alkoxy group; a tri-iower alkyI group-substituted silyloxy group; a lower alky! group; 
a'hydrpxyl group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group which may have a 
group selected from the group consisting, of a thiazoiyi group having, as a substituent on the thiazotyl 
ring; a phenyl group which may have a lower alkoxy group on the phenyl ring, a carboxyl group and a 
hydroxy! group; a lower alkylsulfony! group; a lower alkylsulfonyl group; a halogen atom; a nitro group; 
a group of the formula, 



R8 



R9 



■55 



(wherein A represents a lower alkylene group or a group 
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represents 0 or 1; and may be the same or different, and are each a hydrogen atom, a iower 
alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyl group as 
a substituent, or a piperidinyl-lower aikyl group, further and as well as the adjacent nitrogen' atom 
being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to 
six-membered saturated or unsaturated heterocyclic group; said five-to six-membered heterocyclic; 
group may have a lower alkanoyi group or a lower alky! group as a substituent);- a tower alkanoyi group;, 
a iower alkanoyioxy group; an alkoxycarbonyl group; a cyano group; a tetrahydro-pyranylpxy group 
which may have 1-4 substituents, selected from the group consisting of a hydroxy! group, a lower 
alkoxycarbonyl group, a phenyl-iower alkoxy group, a hydroxy! group- or lower alkanoyioxy group- 
substituted lower alkyt group and a lower alkanoyioxy group; an amidino group; a hydroxysuifonyloxy. 
group; a lower alkoxycarbpnyl-substituted lower alkoxy group; a carboxy-substituted lower alkoxy group; 
a mercapto group; a lower alkoxy-substituted lower alkoxy group; a tower alkyi group haying hydroxy! 
groups; a lower alkenyl group; an aminothtocarbonyloxy group which may have a lower alky! group as a 
substituent; an aminocarbonylthio group which may have a lower alky! group as a substituent; a lower 
. aikanoyi-substituted. lower alky! group; or a carboxy group; an amino-lower alkoxycarbonyl group which 
may have a lower aikyl group, as a substituent; a group of the formula, 



(R^^ and R^^, which may be the same or different, each represent a hydrogen atom or a lower alky! , 
group;); a phenyl-iower alkoxyearbonyl group; a cycloalky! group; a tower alkynyl group; a lower 
, aikoxycarbonyl-substituted' lower aikyl group; a , carboxy-substituted lower alky! group; ,.a tower 
alkoxycarbonyl-substituted alkenyl group; a carboxy-substituted lower, alkenyl group; an amino-lower 
alkoxy group which may have a, lower aikyl group as a substituent; an amino-lower alkoxy-substituted- 
lower alkyi group which may have a lower aikyl group as a substituent; an amino-lower aikoxycarbonyl- 
substituted tower alkyi group which may have a lower alky! group as a substituent; a lower aikyisul- 
fonyioxy group which may have a halogen atom; and a lower aikoxy-substituted lower alkoxycarbonyl 
group; m represents 0, .1 or 2]; or, a phenyl group having. 1-3 substituents on the phenyl ring, selected 
from the group consisting of a lower alkanoyioxy group, a hydroxysuifonyloxy group, a cyano group, an 
amidino- group, a nitro group, a lower alkylthio group, a lower alkylsulfonyl group, a- 
tetrahydropyranytoxy group which may have 1-4 substituents, selected from the group consisting of a. 
hydroxyl group,' a lower alkoxycarbonyl. group, a phenyl-iower alkoxy group, a hydroxy! group- or lower 
alkanoyioxy group-substituted tower alky! group and a lower alkanoyioxy group, a phenyl group which 
may have a group selected from the group consisting of a thiazolyl group which may have, as a. 
substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the phenyl 
nng, a carboxy I group and a hydroxyl group, a lower aikyl group having hydroxyl groups, and a group 
of the formula, . , 



^0R21 
I! -^OR2 2 

: ^ ' .0 - ■ ■ ' . ■ 

(R2^ and R^^ are the same as defined above); a phenyl group having a lower alkylenedioxy group; a ' 
lower alky! group; a lower alkoxycarbonyl-lower aikyl group; a. lower alkoxycarbonyl group; a carbamdyl- 
lower aikyl group; a 2,3-dihydroindeny! group which may have an oxo group or/and a. hydroxy! group as 
substituent(s); a phenyl-iower aikyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring or may have a hydroxyl hng as a substituent on the lower aikyl group; a benzoyl group, 
which may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-iower aikenyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyi 
group which may have a lower alky! group as a substituent on the piperazinyl ring;, or an adamantyl 
group; when at least one of R'^^s represents a carbdxyl group, a lower alkoxycarbonyl group-substituted 
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lower alkyi group or a carboxy-substituted lower alkyi group, m represents 2), or a salt thereof. 
3. - A thiazole. derivative represented, by the gerieral formula (C), 

s ■ ■ ■" : . 

(C) 

[wherein R|*^-represents,a phenyj group which may have 1-3 lower aikoxy groups as substituent(s) on 
, the phenyl ring; R^^ represents a hydrogen atom. R^^ represents a group of the formula, , ; 




.75 ■ 




C0OR4C 



25 



(wherein. R"*^ represents a hydrogen atom, a lower alkyi group, a phenyMower alkyi group or a lower 
alkoxy-substituted lower alkyi. group; R^^ represents an amino-group, a lower aikoxy group-substituted 
lower alkyi group, an alkyi group, a nitro group, a lower alkenyl group, a lower alkanoyl group, a lower 
alkenyi group having halogen atoms, a phenyi-lower aikoxy group, a halogen atom or a hydroxyl group- 
. substituted lower alky! group; n represents 2)], or a salt .thereof . 

4. A thiazoie derivative represented by the general formula. 



30 



R2V) 



R3D 




RID 



35 



[wherein R^° represents a phenyl group which may have- 1-3 lower aikoxy groups as substituent(s): on 
the phenyl ring; R^° represents a hydrogen atom; R^^ represents a group of the formula,. 



40 




C00R4D 



R5D 



45 



50 



- (wherein R"**^ represents a hydrogen atom or a lower alkyi group; R^^ represents an amino group, a 
.-lower alkoxycarbonyl-lower atkoxy group, a nitro group, a. lower alkenyloxy group, a lower alkoxy- 
substituted -lower aikoxy , group, a mercapto. group, a lower aikanoyloxy group, an aminocarbonylthio 
..group which may have a. lower alkyi group as a substituent, an aminothiocarbonyloxy group which may ' 
have a lower alkyi group as a substituent, a; carboxy-substituted lower aikoxy group or a lower 
alkylsulfonyloxy group which may have a halogen atom)], or a salt thereof, ■ . ' 

5. A thiazoie derivative represented by the general formula (E), 
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{wherein represents a phenyl, group which may have, as substituent(s) on the phenyl ring, 1-5 
groups selected from the group consisting of an alkoxy group, a tri-lower aikyi group-substituted 
silyloxy group, a lower alkyi group, a hydroxyl group, a lower alkenyloxy group, a lower alkylthio group, 
a phenyl group which may have a group selected from the group consisting of a thiazolyl group having, 
as. a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the 
phenyl ring, a carboxyl group and a hydroxyr group, a lower atkyisulfinyrgroup, a lower alkylsulfonyl 
group, a halogen atom, a nitro group, a group of the formula. ; 



(wherein A represents a lower alkyiene group or a group 

il. . 

i represents 0 or 1 ; and R^, which may be the same or different, each represent a hydrogen atom, 
a lower alkyI group, a lower alkanoyi group, an amino-lower alkyI group which may have a lower alkyI 
group as a substituent, or a piperidinyl-lower alkyl group; further R^ and as well as the adjacent 
. nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen a'tom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyI group as a substituent)], a lower 
aikanoyi group, a lower alkanoyloxy group, a lower alkoxycarbonyl group, a cyano group, a 
tetrahydropyranyloxy group, which may have 1-4 substituents,. selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoytoxy group-substituted, lower alkyI group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted 'lower alkoxy group, a lower alkyl . 
group having hydroxy! groups, a lower alkenyf group, an aminothiocarbonyloxy group which may have 
a lower alkyhgroup as a substituent, an aminocarbonylthio group which may have a lower alkyl group 
as a substituent.. a lower alkanoyl-substituted lower alkyl group, a carboxy, group, a group of the. 
formula, ■ . ■ . 



(R21 and . which may be the same or different, each represent a hydrogen atom or a lower .alkyl 
group), a phenyl-lower alkoxycarbonyl group, a lower alkynyl group, a lower alkoxycarbonyl-substituted 
.,: lower alkyf group, a carboxy-substituted lower alkyl group, a lower alkoxycarbonyl-substitute- alkenyl 
group, a carboxy-substituted lower alkenyl group, a lower alkyisulfonyloxy group, which may have a 
halogen atom,. -a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkenyl group having 
. halogen atoms and a, phenyl-lower alkoxy group; a phenyl group having a lower alkylenedioxy group; a 

■■ ■■ ■■ ■ " ■ ■ \ 306 '-: ■ - ; ' ■ . , '..^ ' :. ■ 
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' 5- to 15-nnenbered monocyclic, bicyclic or tricyciic hetrocyciic residual group having T to 2 hetero 
; atoms selected from the group consisting of a nitrogen atom, an oxygen atom and sulfur atom [said 
heterocyciic residual group may have 1-3 groups substituents selected from the group consisting of an 
0X0 group, an alkyl group, a benzoyl group, a lower alkanoyi group, a hydroxyl group, a carboxy group, 
5 a lower alkoxycarbony I group, a lower alkylthio, group, a group of the formula, 

■ 70; . ■ ■, R24 . / ■ 

(A and f are the same as defined above; R^^ and R^*, which may be the same or different, and are 
each represents a hydrogen atom or a lower alkyl group, further R^^ and R^*, as well as the adjacent 

T5 nitrogen atom being bonded thereto, together with or. without other nitrogen atom or oxygen atom may 

form a five- to six-membered saturated heterocyclic group; said five-to six-membered heterocyclic 
group may have a lower alkyl group as a substituent), a cyano group, a lower alkyl group having 
hydroxyl groups, a phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl; group which 
may have a lower alkyl group as a substituent]; a lower alkyl group; a lower alkoxycarbonyl-lower alkyl 

20 group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyl group; a 2,3-dihydroindenyl group which 
may have an oxo grbup or/and a. hydroxyl group as substituent(s); a phenyMower alkyl group which 
may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a 
substituent on the lower alkyl group; a benzoyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring; a phenyl-lower aikenyi group which may have a lower alkoxy group as. a 

25 substituent on the phenyl ring; a piperasinyl-lower alkyl group which may. have a lower alkyl group on 

the piperazine ring; or an adamantyl group; R^^ represents a hydrogen atom; R^^ represents a 5- to 15- 
menbered monocyclic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms 
selected from the group consisting of a. nitrogen atom, ah oxygen atom and a sulfur atom [said 
heterocyclic residual group may have 1. to 3 substituents selected from the group consisting of an' oxo 

30 ■ group, an alkyhgroup, a bensoly group, "a . lower alkanoyi group, a hydroxyl group, a carboxy group, a 
-. lower alkoxycarbonyl group, a lower alkylthio group, a group of the formula, 



^R23' 
-A-N <^ 

R2 4 



■ (A is the same as defined above; R^^ and R^"^, which rnay be the same or different, each represent a 
40 hydrogen, atom or a lower alkyl group; further R^Vand R^'^. as well as the adjacent nitrogen atom being 

bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a . substituent.), a cyano group, a lower alkyl group having hydroxy groups,, a 
phenylaminothiocarbonyl group and ari amino-lower alkoxycarbonyl' group which may have a lower alkyl 
.45 group as a substituent]}, or a salt thereof. 

6. A thiazole derivative represented by the general formula (F), ' . 



R.1 ■ 




55 



[wherein RV is the same as defined above; B^'' represents a hydrogen atom; R^*" represents a group of 
the formula, 



BNSDOCID: <EP 05133B7A1 ! > , . .. 



# 



EP 0 513 387 A1 




(wherein A, -! and m are the same as above; R^*" and R^'', which may be the same or different, each 
represent a lower alkanoyf group, an amino-lower alkyi group which may have a lower alkyl group as a 
substituent, or a piperidinyl-lower alkyl group; further R^^ and R^'' as well as the adjacent nitrogen atom 
being bonded thereto, together with or without other nitrogen atom or^oxygen atom may form a five- to 
six-membered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic 
group may have a lower alkanoy l group or a lower alky I group as a substituent); R'*^ isthe same as the 
: above-mentioned R"*^ other than a hydroxyl group)], or a salt thereof. 

7. The thiazole derivative according to Claim 2, wherein R^^ is a phenyl group which may have 1-3 lower 
. alkoxy groups, as substituent(s) on the phenyl hng. or a phenyl group having a lower alkylenedioxy 
group, or a salt, thereof. ^ 



20 a. 



The thiazole derivative according to Claim 2, wherein RV^ is a pyridyi group (which may have ah oxo 
group), a thienyl group, a 'carbostyryl group, a pyrazyf group, a pyrroiyi group, a quinoiyi group (which. 
. may have an 0X0 group), or a 3^4-dihydrocarbostyryl group, or a salt thereof. 

9. The thiazole derivative according to Claim 7,. wherein R^^ is a group of the formula. 



30 




(wherein R'*^ and m are the same as defined above), or a salt t^ , 
10. The thiazole denvative according to Claim 8, wherein R^^ is a group of the formula, 



40 




45 



(wherein R"*? and hn are the same as defined above), or a salt thereof. 



55 



11. The thiazole. derivative according to Claim 7 or 8, wherein R^^ is a phenyl group having .1 to 3 
. substituents, on the phenyl hng, selected from the group consisting of. a lower alkanoyloxy groupV a 

■ hydroxysuffonyloxy: group, a cyano group, an amidino group, a nitro group, a lower, alkylthio group, a 
. Jower alkylsutfonyl group; a tetrahydropyran^ may have . 1-4 substituents, selected from 

■ the group consisting of a hydroxy! group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a 
hydroxyl group- or lower alkanoyloxy group-substituted lower alky! group and a lower alkanoyloxy 
group, a phenyl group which may have a group selected from the group consisting of a thiazolyi group 

/: having, as a substituent on the thiazolyl ring, a phenyl group which may . have a lower alkoxy group on ' 
the phenyl ring, a carboxyl group, and a hydroxyl group, a lower alkyI group having hydroxy groups, 
and a group of the formula, 
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■ ::r ; ■ ' ■ 

and R22 are the same as defined above), or a salt thereof. 

12. The thiazole derivative according to Claim 7 or 8, wherein R^^ is a phenyl group having a lower 
alkylenedioxy group; a lower alkyi group, a lower alkoxycarbonyl-lower alkyi group;. a lower alkoxycar- 
bonyl group; a carbamoyl-lower alkyi group; a 2,3-dihydroindenyi group which may. have an 0x0. group 
or/and.a hydroxyl group as substituent{s); a phenyi-fower alkyi group which may have a lower alkoxy 
group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent on the lower 
alkyi group; a benzoyl group which may-have a lower alkoxy group as a substituent on the phenyl ring; 
a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the phenyl nng; 
a piperazinyi-lower alkyi group which may have a lower alkyt group as a substituent on the piperazine 
ring;;or an adamantyl group, or a salt thereof. 

3. The thiazole derivative according to Claim 9 or 10, wherein R'*^ is a hydroxyl group, a carboxy group, a 
; lower alkenyl group or a lower alkyi group, or a salt thereof. - / > 

14. The thiazole derivative according to Claim 9 or 10, wherein R"*^ is an aikoxy group; a tri-lower alkyt 
group-substituted silyloxy group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group 
whiph may have a group selected from the group consisting , of a thiazolyl group having, as a 
substituent on the thiazolyl. ring, a phenyl group which may have a lower alkoxy group on the phenyl 

. ring, a-carboxyl group and a hydroxyl group; a lower alkylsulfinyl group; a lower alkylsulfony'l group; a 
halogen aton^; a nitro group; a group of the formula, 



(wherein A represents a lower alky lene group or a group 

, ■ ' - c : ■ 

I represents 0 or 1; R^ and R^, which may be the same or different, are each a hydrogen atom, a 
. lower alkyl group, a lower alkanoyi group; an amino-lower alkyi group which may have a. lower alkyi 
group as a substituent, or a piperidiny Mower; alkyi group; further R^ and R^ as well as the adjacent 
nitrogen atonn being bonded thereto, together with or . without other nitrogen atom or oxygen atom may 
form a. five-, to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyr group as a' substituent); a lower 
alkanoyi group; a lower.' alkanoyloxy group; an alkoxycarbonyl group; a cyano group; a 
tetrahydropyranyloxy group .which may have 1-4 substituents, selected from the group consisting, of a 
hydroxyl group, a lower alkoxycarbonyl. group, a phenyl-lower alkoxy group, a hydroxyl group- or. lower 
'alkanoyloxy .group-substituted lower alkyi group and a 'lower alkanoyloxy group; , an amidino group; a 
hydroxysulfonyloxy group; a lower alkoxycarbonyl-substituted lower alkoxy. group; a carboxy-substituted 
lower alkoxy group; a. mercapto group; a, lower alkoxy-substituted lower alkoxy group; a lower alkyi 
group having hydroxyr groups; an aminocarbonylthio group which may have a lower alkyi group as a 
substituent; an aminocarbonylthio group which may have, a lower alkyi group as a substituent; a lower 
alkanoyl-substituted, lower alkyi group; an amino-lower alkoxycarbonyl group which may have, a lower 
alkyi group as a substituent; a group of the formula, 
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(R^^and R^, which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group,); a phenyl-lower alkpxycarbonyl group; a cycloaikyl group; a lower aikynyl group; a lower, 

70 ' alkoxycarbonyl-substituted lower alky! group; a carboxy-substituted . lower alky! group; a lower 
alkoxycarbonyi-substituted lower alkenyl group; a carboxy-substituted lower alkenyl group; an amino- 
lower alkoxy group which may have a lower aikyi group as a substituent; an amino-lower alkoxy- 
substituted lower alky! group which may have a lower alkyi group as a substituent; an amino-lower 
. alkoxy-carbonyl-substituted lower alkyi group which may have a lower alkyf group as a substituent; a . 

15 : lower alkylsulfonyloxy group which may have a halogen atom*; and a lower alkoxy-substituted lower 
alkoxycarbonyl group; or a salt thereof. ■ 

15. The thiazoie derivative according to Claim 3, wherein R'*^ is a hydrogen atom, or a salt thereof.. 

20 16. The thiazoie derivative according to Claim 3, wherein R"^^ is a lower alkyi group! a phenyl-tower alkyi 
group or a lower alkoxy-substituted lower alkyi group, or a salt thereof: 

17. The thiazoie derivative according to Claim 5, wherein R' is a phenyl group which may have t to 5 
substituents, on the phenyl ring, selected from the group. consisting of am alkoxy group, a tri-lower alkyi 
25 group-substituted silyloxy group, a lower alkyi group, a hydroxyl group, a lower alkenyloxy group/a 
lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
- . ■ thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
V 0 alkoxy group on the phenyl ring, a carboxyl group and a hydroxyhgroup, a lower alkylsulfinyl group; a 
lower alky Isulfonyl group.' a halogen atom, a nitro group, a group of the formula, 



[wherein A represents' a lower alkylene group or a group 



O 
C 



R8 



. 7 represents 0 or 1; R^ and R^ ; which may be the same or different, each represent a hydn^gen atom, 
45 a lower alkyi group, a lower alkanoyl group, an amino-lower alkyi group which may have a lower aikyI 
■ group as a substituent, or a piperidinyl-lower alkyi group, further R^ and R^ as welt as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
_ form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic ring may have a lower alkanoyl group or a lower alkyf group as a substituent], a lower 
50 ' alkanoyl group, a lower alkanoyloxy group, an alkoxycarbonyl group, , a cyano group, a 
: ; , : tetrahydrqpyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
■ hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyr group and a lower alkanoyloxy group, an., amidino group,- a 
hydroxysulfonyioxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
55 : - lower alkoxy group, a nnercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyi 
group having hydroxy groups, a lower alkenyl group,' an aminothiocarbonyloxy group which may have a 
lower alkyi group as a substituent, an aminocarbonylthio group which may have a lower alkyf group as 
a substituent, a lower alkanoyl-substituted lower alkyi group, a carboxy group, a group of the formula, 
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OR 21 
OR 2 2 



0 



(R2^ and which may be the same or different, each represent a hydrogen atom or a lower atkyi 
group), a phenyl-lower alkoxycarbonyl group, a lower alkynyl group, a lower alkoxycarbonyi-substituted 
TO lower alkyi group, a carboxy-substituted lower alkyi group, a lower alkoxycarbonyi-substituted lower 
alkenyl group, a carboxy-substituted lower alkenyl group, a lower alkylsaulfonyloxy group which may - 
have a halogen atom, a lower alkoxy-substituted lower alkoxycarbonyt group, a lower alkenyl group 
having halogen atoms and a phenyl-lower alkoxy group; a phenyl grpup having a lower alkylenedioxy 
: group, or a salt thereof. 

75 - . ■ ' ^ ... y .. ■ ■ ■. ■ " ■ ■ 

18. The thiazple derivative according- to Claim 5, wherein is a 5- to 15-membered monocycfic, bicyctic 
or tricyclic .hetrocyclic residual group having t to 2 hetero atoms selected from, the group consisting of 
a nitrogen atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3' 
substituents selected from the group consisting of an oxo group, an alkyI group, a benzoyl group, a 
20 - ,lowGr_,alkanoyl group, a hydroxyl group, a carboxy group, a lower alkoxy carbony I group, a lower 
alkylthio group, a group of the formula. 



■ 25 




(A is the same as defined above; R23 an(j r24 yvhich may be the same or different, each represent a 
■ ■ 30 hydrogen atom or a lower alky I, group, further R^^ and R^* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
5 .membered saturated heterocycliG group; :said five- to six-membered heterocyclic group may have a 

, ' lower alkyI group as a, substituent); a. cyano group, a lower alkyl group having hydroxy ■ groups, a 
phenylaminothiocarbonyl group and an amino-lowe.r alkoxycarbonyt group which may have a lower alkyl 
-: '^:.^.^yr: :.' -3b:/- group as a substituent]; or a salt thereof. . X ■ ' 

19- The thiazole derivative according to Claim 5, wherein RVis a lower alkyl group; a lovyer atkoxycarbonyl- 
lower alkyl group; a lovyer alkoxycarbonyl group; a carbamoyl-lower atkyi group; a 2,3-dihydroindenyl 
V ^ ^ group . which may have an oxo: group or/and a hydroxyl group as substituent{s); a phenyl-lower alkyl 

40 . group which may have a lower alkoxy group as a substituent on the phenyl ring or may have a 
hydroxyl' group as a substituent on the lower alkyl group; a benzoyl group which may have a lower 
- . alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower 
alkoxy group;.as .a substituent on the phenyl ring; a piperazinyl-lower alkyl group which may have a 
, . : . ; lower alkyl group on the piperazine ring; or an adamantyt group. or a salt thereof; 

■^ ..-45. - ■ . ' ■ " . ' , / . " / . . . . : ". ■ " 

20; The thiazole derivative according to Claim 17, wherejn RMs a phenyl group which may have T -3 alkoxy 
groups or/and hydroxyl groups; or a salt thereof. : ' 

21. The thiazole derivative according to. Claim 18,. wherein the heterocyclic residual group is pyrrolidinyl, 

- ^. .■ ■^ y'5o piperidinyl, piperaziny!, morpholino, pyridyl,' T,2,5,6-tetrahydropyridyl, thienyt, quinolyl, 1-4- 

' dihydroquinoiyt, benzothiazolyl, pyrazyl, pyhmtdyl, pyridazylthienyi, pyrrotyl, carbostyryl, 3,4- 
dihydrocarbostyryl, 1,2,3, 4-tetrahydroquinotyl, indotyi,; isoindoiyl, indotinyt, benzoimtdazotyt, benzoox- 

' : azolyl, imidazoltdtnyl, isoquinolyt, quinazolidinyl, quinoxalinyl, cinnolinyl, phthalazinyl, carbazoiyl, ac- 

. rydinyl, chromanyl, isoindolinyt, isochromanyt, pyrazolyt, imidazoiyi, pyrazolidinyl, phenothiazinyl, ben- 

. 55" zofuryl, 2,3-dihydrobenzo[b]fury,l, benzothienyl, phenoxthiinyl, phenoxazinyt, 4H-chromenyl. 1 H-in-.^ 

: : : : dazotyt, phenazinyl, xanthenyl, thianthrenyt; isoindolinyi, ' 2-imiidazolinyI, 2-pyrrplinyi. furyl, oxazolyl, .:, 

. isooxazolyl, thiazolyl, isothiazolyl, pyranyt,; pyrazolidinyl, 2-pyrazolinyi, quinuclidinyl, 1,4-benzoxazinyi, 

■ . ■ .. 3,4-dihydro-2H-1,4-benzoxazinyl. 3,4-dihydro-2H-1 ,4-benzothiazmy1 , 1 ,4-benzothia2inyl, ' 1,2,3,4- " 
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tetra^iydroqutnoxaiinyt, 1 ,3-dithia-2.4-dihydronaphthalenyl, phenanthridinyl, 1 ,4-dithianaphthaieny!, 
dibenzo[b,e]a2epineor6J1-dihydro-5H-diben2o[b,e 

22. The thiazole derivative according to Claim 20, wherein is a phenyl group which may have 1-3 lower 
5 alkoxy groups, or a salt thereof. 

23. The thiazole derivative according to Claim 22, ' wherein the heterocyclic residua!, group of R^^ is 
pyrrolidinyl, piperidinyl, piperazinyl. morpholino, pyridyl, 1,2,5,6-tetrahydropyridyl, thienyl, quinolyt, 1-4-. 

' dihydroquinojyl, benzothiazolyl, pyrazyl, pyrimidyl, pyridazylthienyl, pyrrolyl, carbostyryl, 3,4- 

70 dihydrocarbostyryl,; 1,2,3,4-tetrahydroquinolyl, indolyl, isoindotyi, indolinyt, benzoimidazolyl, benzoox- 
azotyl, imidazolidinyl, isoquinolyl, quinazolidinyl, quinoxalinyf, cinnolinyl, phthalazinyl, carbazotyl, ac-, 
rydinyl, chromanyii isoindojinyl, isdchromanyl, pyrazolyl, tmidazolyl, pyrazolidinyl, phenothiazinyl, ben- 
. ; zofuryl, 2;3-dihydrobenzo[b]furyi, benzothi.enyl, phenoxthtinyl, phenoxazinyl, 4H-chromenyl I H-indazoiyl, 
phenazinyl, xanthenyl, thianthrenyl, isoindolinyl, 2-imidazolinyl, 2-pyrrolinyl. furyl, oxazolyl, tsooxazolyl, 

.75 thiazolyl, isothiazolyf. pyranyl, pyrazolidinyl, 2-pyrazoiinyl, quinuclidinyl, 1 ,4-ben20xazinyl, '3,4-dihydro- 

2H-T,4-benzoxazinyl, 3,4-dihydro-2H-1 ,4-benzothiaz)nyl, 1 .4-benzothiazinyl, 1 .2,3,4-tetrahydroquinox- 
alinyi, 1 ,3-dithia-2,4"dihydronaphthaienyl, phenanthridinyl, 1 ,4-dithianaphthalenyi, dibenzo[b,e]a2epine or 
6,11 -dihydro-5H-diben2o[b,e]azepine, or a salt thereof. 

20 24. The thiazole derivative according to Claim 23, wherein the heterocyclic residual group is a pyridyi 
. group, or a salt thereof. 

25. The thiazole derivative according to Claim 6, wherein is a phenyl group which- may have 1 to 5 
substituents, on the phenyl ring, selected from the group consisting of an alkoxy grdup, a tri-lower alky! 

25 group-substituted silylbxy group, a lower alkyl group, a hydroxy! group, a lower alkenyloxy group, a 

lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
thiazolyl group having, as a substituent on the thiazolyr ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkylsulfinyl.group, a 
lower alkylsulfony! group,.a halogen atom, a nitro group, a group of the formula, 

3D ' ' ^ ^ ■ 

■ : '- - '^-^''' ■^ ■. "^■■^^^^^ 

[wherein A represents a tower aikylene group or a group 

.-: . . \ ' ■ ■ . ■ ■ . " O . - 

, II ^ ■ .. ^" 

■ ^ C ■■■ ■ 
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' £ represents 0 or 1; R^ and R^ , which may be the same or different, each represent a hydrogen atom. 
. a lower alkyl group, a lower alkanoyl group, an amino-lower alkyl group which may have a lower atkyt 

45 group as a substituent, or a piperidinyl-lower alky! group, further ,R^ and as well as the adjacent 
. nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group .may have a lower alkanoyl group or a lower alkyl group as a substituent]; a lower 
alkanoyl group, a ^ lower alkanoylOxy group, an alkoxycarbonyl group, a cyano group, a 

50 : tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxy 1 group-. or lower, 
alk'anoyloxy group-substituted lower ^alkyl group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyioxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted loyver alkoxy group, a lower alkyl' 

55 ; group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have a . 
lower alkyl group as a substituent, an aminocarbonylthio group which may have a ldwer alky! group as 
a substituent, a lower alkanoyj-substituted lower alkyl group, a carboxy group, a group of the formula, 
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(R^^ and -R^, which may be the same or different, each . represent a hydrogen atom or. a lower alkyi 
. group)/ a phenyl-lower atkoxycarbonyl group, a lower alkynyl group, a lower alkoxycarbonyl-substituted 
lower alky! group, a carboxy-substituted lower alkyI group, a lower afkoxycarbonyi-substituted lower 
- 70 aikenyl group, a carboxy-substituted lower alkenyl group, a lower alkyisutfonyioxy group which may 
have a halogen atom, a lower, alkoxy-substituted lower alkoxycarbonyt group, a lower alkenyl group 
having halogen atoms and a phenyl-lower aikoxy group; a phenyl group having a lower alkylenedioxy 
■ , , group, or a salt thereof. ' : 

75 . 26. The thiazole derivative according to Claim 6, wherein R"" is a 5- to 15-membered monocyclic, bicycHc 
or tricyclic hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of 
a nitrogen atom, an oxygen atom and or 1-2 sulfur atoms [said heterocyclic residual group may have 1 
to 3 substituents selected from the group consisting of an oxo group, an aikyi group, a benzoyl group, a 
. lower alkanoyi group, a hydroxy! group, a carbpxy group, a lower alkoxycarbonyl group, , a lower 

20 '■_ aikytthto group, a group of the formula, ,■ 

y ■ ■'■ ■ V . ■■ -A-N <^-. ^ - ■ ' 

^ 0". (A is the same as defined above,; R^^ and R^*, which may be the same or different, each represent a . 

hydrogen atom or a lower alky I group, further R^^ and R^'^ as well as the adjacent nitrogen atom being 
bo ; bonded thereto, together with or without other nitrogen atorri or oxygen atom may form a' five- or six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent), a cyano group, a lower alkyI group having hydroxy groups, a'. 
■'■'^ -^C:'- r' ^ iiV group and an amino-lower alkoxycarbonyl group which may have. a lower alkyi . 

■ '■ • group as a substituent], or a salt thereof. . 

27. The thiazole. derivative according to Claim 6, wherein R'' is a lower alkyI group; a lower aikoxycarbonyl- 
lower alkyi group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyI group; a 2,3-dihydroindenyl 
group- which may have an oxo group or/and a hydroxy! group as substituent{s); a phenyl-iower alkyI 
■ group which may have a lower aikoxy group as a substituent on the phenyl ring or rnay have a 
40 hydroxy! group as a substituent ori the lower alky! group;- a benzoyl group which may have a lower 
. . aikoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower 
aikoxy. group as a substituent on the phenyl ring; a piperazinyt-lower alkyI group which may. have a 
lower alkyI group on the piperazine ring; or an adamantyl group, or a salt thereof. 

■ 45 28. The thiazole derivative according to Claim 25, wherein R"" is a phenyl group which may have 1.-3 atkoxy 
groups or/and hydroxy! groups, or a salt thereof. . 

V . " 29. The thiazole derivative aceording. to Claim 26, wherein the heterocyclic residual group is pyrrolidiny I.' 

piperidinyl, piperazinyt, morpholino, pyridyl, 1 ,2,5,6-tetrahydropyridyl, thieny!, quinolyl,- 1-4- 
' - V 50 . , dihydroquinoiyi,- benzothiazolyl, pyrazyl, pyrimidyl, pyridazylthienyl, pyrroiyi, carbostyryl, . 3,4- 
dihydrocarbostyryl, 1,2,3, 4-tetrahydroquinoIyl, indolyl, isoindolyl, indolinyl, benzoimidazolyl, benzodx- 
\. azolyf, imidazolidinyl, isoquinolyl, quinazolidinyl, quinoxalinyl, cinnolinyl, phthaiazinyl, carbazotyl, ac- 
; . .' rydtnyl, chromanyl, isoindolihyl, isochromanyl, pyrazolyl, imidazolyl, pyrazolidinyl, phenothtazinyl, ben- 
: ■ , ■ vzofuryl, ,2,3-dihydrobenzo[b]furyl, benzothienyl, phenoxthiiny!, phenoxazinyl, 4H-chromenyl; IH-in- ; 

55 clazolyl. phenazinyl, xanthenyl, thianthrenyl. isoindolinyl, 2-imidazoiinyi',, 2-pyrrolinyl, furyl, oxazolyl, 
■ , isooxazolyl, thiazolyl, [sothiazolyl, pyranyl, pyrazolidinyl, 2-pyrazoliny!,- quinuclidinyl, 1,4-benzoxazinyl; 

. - , . ;3,4-dihydro-2H-1 ,4-benzoxazinyl, 3,4-dihydro-2H-1 ,4-benzothiazinyl, 1 ,4-benzothia2inyl. 1,2,3,4- 
■ - . ;- ■ ; ■ ' tetrahydroquinpxalinyl, 1 .3-dithia-2,4--dihydronaphthalenyl, . phenanthridinyl, , ■ 1.,4-dtthianaphthalenyl, ■ 

- V'-. V .^/^ ^^.^-^ ■ \ ■ ,■. . 313 /. ■:■ V ■ ■ " . " '.v. ; 
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diben2o[b;e]azepine or 6J1-dihydro-5H-diben20[b,e]a2epine, or a saltt^ 

30. The thia20le derivative according to Ciaim 28, wherein is a phenyl group which may :have .1 -3 lower ; 
alkoxy groups, or a salt thereof. 

31. An oxa2ole derivative represented by the general formula (G), 



\ (G) 



{wherein RVand R3, which may be the same or different, each represent a phenyl group which may 
75 . have 1 to 5 substituents, on the phenyl ring, selected from the group consistirig of an alkoxy group, a 
. . , ' tri-lower alkyl group-substituted silyloxy group, a lower alkyl group, a hydroxyl group, a lower 
alkenyloxy group, a lower atkylthio group, a phenyl group which may have a group selected from the 
group consisting' of a thia2Glyl group having, as a substituent on the thia2olyl ring,, a phenyl group which 
may have a- lower alkoxy group on the phenyl ring, a carboxyl group and a hydroxy! group, a lower 
20 . alkylsulfinyl group, a lower alkylsulfpnyl group, a halogen atom, a nitro group, a group of the formula, 



.. (wherein A represents ^a lower aikylene group or a group . . 

■30 „■ ■ ■■■ 0 r - ' - 

35 , i represents G or 1; R^ and R^, which may be the same or diflerent, each represent a hydrogen atom, 
a lower alkyl group, a lower alkanoyt group, an amino-lower alkyl group which may have a lower alkyl 
group as a substituent, or a piperidinyl-lower alkyl group, further and R^ as welt as the adjacent 
nitrogen atom being bonded thereto, together with or without- other nitrogen atom or oxygen atom may 
form a five- to six-nhembered saturated or unsaturated heterocyclic group;. said five- to six-membered 
40 heterocyclic group may have a lower alkanoyi group or a lower alkyl group as a substituent], a lower 
alkanoyi : group, a lower alkanoyloxy group, an aikoxycarbonyl group, a cyano group, a 
tetrahydropyranyloxy group; which may have 1-4 substituents, selected from the. group consisting of a 
' hydroxyl group, a lower aikoxycarbonyl group; a phenyl-lower alkoxy group, a hydroxyl group- or lower 
: . alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group, an amidino group, a 
45 hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substitLited 
^ , lower alkoxy group, a mercapto group, a lower alkoxy-substituted, lower alkoxy group, a lower alkyl 
■ group having hydroxy groups, a lower aikenyl group, an aminothiocarbonyloxy group which may have a 
lower alkyl. group as a substituent, an, aminocarbonylthio group which may have a lower alkyl group as 
. a substituent, a lower alkanoyl-substituted lower atkyi group, a carboxy group, a group of the formula, 



OR 2 1 
OR22 



(R^Vand R^^, which may be the same or different, each represent a hydrogen atom or a lower alkyl 
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group), a phenyhlower alkoxycarbonyl group, a cycloalkyl group, a lower alkynyl group, a lower 
. . . alkoxyGarbonyi-substituted lower alkyl group, a carboxy-substituted lower aikyl group, a lower 
.. aikoxycarbonyl-substituted lower aikeny! group, a- carboxy-substituted lower alkenyl group, a lower 
. alkylsulfonyioxy group which , may have a halogen atom, a lower alkoxy-substituted lower atkoxycar-: 
5 bony! group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 

group having a lower alkylenedioxy. group; a 5- to 15-menbered mGnocyelic, bicyclic or! tricyclic 
hetrocyclic residua! group, having 1 to 2 hetero atoms selected from .the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3 substituents 
selected from the group consisting of an oxo group, an alky! group, a, benzoyl group, a lower alkanoyi 
10 group, a hydroxyl group, a carboxy group, a lower alkoxyc'arbony! group, a lower alkylthio group, a, 
group of the formula, 

.15 : ■ -A-N <^ ■ 

^ ; - ;'■ _■■ .'■ R24 " 

(A is the same as defined above, R^^ and R^^, which may be the same or different, each represent a 
20 hydrogen atom or a lower alkyl group, further R^^ and R^*^ as well as the adjacent nitrogen atom being 

bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a substituent), a cyano group, a lower alkyl group having hydroxy groups, a 
. , phenyiarninothiocarbonyl group.and an amino-lower alkoxycarbonyl group which may have a lower aikyl 
25 group as a substituent]; a lower alkyl group; a lower alkdxycarbonyl-lower alkyl group; a lower 

alkoxycarbonyi group;, a carbamoyl-lower aikyl group; a 2, 3-dihydroindenyl group which may have an 
0X0 group or/and a hydroxyl group as substituent(s); a phenyl-lower alkyl group which may have a 
.;■ V lower alkoxy group as a substituent on the phenyl ring or may have a hydroxy! group as a substituent 
on the lpwer alkyl group; a benzoyl. group which' may have a lower. alkoxy group as a substituent on the 
30 phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent. on the 
phenyl ring; a piperazinyl-lower alkyl group which may have a lower alkyl group on the piperazine ring; 
; , ; or an adamantyl group- R3 may represent, besides the above, a hydrogen atom. R^ represents a 
. V. ■ ' '^ hydrogen atom, a , phenyl group, a halogen atom, a lower alkoxycarbonyi group, a lower alkyl group, an ^ 
. ^ ■ : ' amnoAov^er alkyl group (which may have a. lower alkyl group as a substituent), or a dihydrocarbostyryl 
35 , group. R^ and R2. may bond to each other to form a g 




a group of the formula, 



.50- ■ . - . 

55 , or a group of the formula, 



NH 
I 

NH 



; , , ■ ; \ -.■ : ■ "./.-sis 
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a salt thereof. . : 
32. A thiazole derivative represented by the general formula (H), 



. 70 



'R2H. 



N 



;(H): 



(wherein is the same as defined above; R^^ and R^^ bond to each other to form a group 



20 




a group of the formula, 



NH 

I ■ 

m 



35 



or a group of the formula, 




40 



■ a salt thereof, ■ ■ ' 

33. 2-(3,4-Diethpxy.phenyl)-4-(3-carboxy-4-hydroxyphenyl)'thiazole. 

34. 2-{3,4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-(2-methyl-2-propenyl)phenyI]thia20le. ■ 
50 35. 2-{3,4-Diethoxyphenyl)-4-(3-earboxy-4rhydroxy-5-methylphenyl)thiazole. 

- 36. 2'(3,4-Diethoxyphenyl)-4-{3-carboxy-6-pyridyt)-thia2Qle. 

37. A superoxide radical inhibitor characterized by containing . an azble derivative represented by the ■ 



55 : general formula (1), 



,316 
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7 5 



50. 




1) 



{wherein and R^, which may be the same or different, each represent a phenyl group which may 
have 1 to 5 substituents, on the phenyl ring, selected from the group consisting of an alkoxy group, a 
tri-lower alkyi group-substituted sitytoxy group, a lower alkyi group, a hydroxyl group, a lower 
alkenyloxy group, a lower alkytthio group, a phenyl group which may have a group selected from the 
group consisting of a thtazolyl group having, as a substituent on the thiazoiyi ring, a phenyl group which 
may have a lower alkoxy. group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower . 
alkylsulfinyl group, a lower alkylsulfonyl group,, a halogen atom, a nitro.group, a group of the formula, 

. ... : ■ - -^Ra..- . 

/" '■ ■, ■ . ■ - R9, - \ - . • 

20 : . - " ... ■ ■ / ; 

..[wherein A represents a, lower alkylenegorup or agroup ... 

■ ■ -•■ - -■. :" ; -"- ' : -. o : - ■ - ' - ' -- ■ ' ^ ' 

25 , - - ■ ■ _ c:;-; ' . : - 

1 represents 0 or 1,; R^ and R^., which may be the same or different,. each represent a, hydrogen atom,: 
- a lower alkyI group, a iow.er alkanoyi group, an amino-iower alkyr group which may have a lower alkyl 
30 group as a substituent, or a piperidinyl-lower alkyl group, further and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyciic group; said five- to six-membered 
. . . heterocyclic group may have a lower alkanoyi group or a lower :,a Iky 1, group as a substituent],..a lower 
; a alkanoyloxy group, an - alkoxyearbonyl group, a cyano; group, a 

,35- . >; tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group; consisting of a 
hydroxyl group, a lower alkoxyearbonyl group, a phenyl-lower alkoxy group, a hyijroxyl group-, or lower 
alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group, an amidind group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyl 
40 ' . - group having hydroxy! groups, a lower alkenyl group, an aminothipcarbonyloxy group which may have 
a lower ajky! group as a substituent, an aminocarbonylthio group wtitch may have a lower alkyl group 
as a substituent, a loyver alkanoyksubstituted lower alkyl group, a carboxy group, a group of the 
' formula, " . . . . ' .. . ; . ; ' , ■ ' " ■ ' ' . 

■ /0R21 

.V ^ ■" - -^"Q ■>■", '.■■ 

(R^l and R^^, which may be the same or different, each represent a hydrogen atom or a lower alkyl 
■ group), . a phenyl-lower alkoxyearbonyl group,: a cycloaikyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyl. group, a lower 
- . 55 -. alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, a lower 
: , ■ . : . alkylsulfonyloxy group, which may have a halogen atom, a. lower alkoxy-substituted lower alkoxycar- 

. ^ bonyt group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 

/■ group having a lower alkylenedioxy group; a 5- to 15-membered monGcyclic,.bicyclic or tricyclic 
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hetrocyctic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
' atom, an oxygen atom and a sulfur atom [said heterocyclic residual group; may have, 1 to 3 
substituents selected from the group consisting of an oxo_ group, an aikyi group, a benzoyl group, a 
lower alkanoyL group, a hydroxyl group, a carboxy group, a Jbwer alkoxycarbonyl group, a lower 
■ 5 ■ alkylthio group, a group of the formula, ■ . - 



70 




(A is the same as defined above; R^^ and R^*, which may be the sanhe . or different,-eaGh represent a 
hydrogen atom or a lower alkyi group, further R^^ and R^* as well as the adjacent nitrogen atonri being. 

75. bonded thereto, together with or without other nitrogen atom or oxygen atorji may form a five- to six- 
membered saturated heterocyclic group; said five- to. six-membered heterocyclic group may have a 
lower aikyI group as a substituent), a cyano group! a lower alkyi group having hydroxy groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyi 
group as a substituent]; a lower aikyI group; a lower alkoxycarbonyl-lower alkyi group; a jower 

20 . alkoxycarbonyl group; a carbamoyi-lower alkyi group; a 2,3-dihydroindenyl group which may have an 
0x0 group or/and a hydroxyl group as substituent(s); a phenyl-lower' alkyi group which may have a 
lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent 
on the lower alkyi group; a berizoyi group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the 

25 , phenyl ring; a ptperazinyl-fower alkyi group which may have a lower alkyi group on the piperazine ring; 
. or an adamantyi group; R^ may represent, besides the above, a hydrogen atom. R^ represents a 
hydrogen atom,, a phenyl group, a halogen atom, a lower alkoxycarbonyl group, a lower -alkyi group, an 
. amino-lpwer alkyi group (which may have a lower alkyi group as a substituent), or a dihydroearbostyryl 
group; and R^ may bond to each other to form a group of the formula, 

,30 ■ ^ •", ■■• ■ ; - ■ ■ ■ ■ " ■■ ■- ■■ - ■ = ■ . . ^ ■■ " ^■ 



35 



45 



50 



55 



a group of the formula, 



G 



NH 
1 

NH 



0 



or a group of the formula, 




X represents a sulfur atom or' an oxygen . atom}, a salt thereof. 
38. The superoxide radical inhibitor according to Claim 37, characterized by containing a thiazole derivative 
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represented^ by the general formula (A), 



7 0 




C00R3A 



(A) 



R2A 



7 5 



(wherein represents a hydrogen atom or a hydroxy! group; R^/^ and^ R^* each represent a methoxy 
group or an ethoxy group; R^^ represents a hydrogen atom or a lower alky! group; R^ is substituted at 
the 4- or 6-posisiton in the phenyl ring; R^"^ and R^* must not be a methoxy group simultaneously), or a 
salt thereof. . 



20 



39. The superoxide radical inhibitor according to Claim 37, characterized by containing a thiazole derivative 
represented by the general formula (B), : , 



25 



R2B 



R3B 




(B) 



RIB 



35 



40 



{wherein R^^ represents a phenyl group which may have 1-3. lower alkoxy groups as substituent{s) on 
the phenyl ring; a phenyl group having a tower alkylenedioxy;group; a pyridyl group which may have an 
0X0 group; ,a. thienyl ^group; a carbostyrii group; a pyrazyl group; a pyrrolyl group; a quinolyl group 
which may have an oxo group; or a 3,4-dihydrocarbostyryl group. R^^ represents a hydrogen atom. R^^ 
represents a group of the formula, 




(R4B)_^ 



[R**^ represents an alkoxy group; a tri-lower alkyi group-substituted silyloxy group; a lower alky! group; 
a hydroxyl group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group which may have a . 
group, selected from the group consisting of a thiazolyl group having, as a substituent on the thiazolyt 
ring, a phenyl group which may have a lower alkoxy group on the phenyl ring, a carboxyl group and a ■ 
hydroxyl group; a lower alkylsulfinyl group; a lower alkylsulfonyl group; a halogen, atom; a nitre group; a : 
group of the formula, 



R8; 

R9 



55 



(wherein A represents a lower alkylene gorup or a group 



■ ' 31^ 
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r represents 0 or 1; and R^, which may be the same or different, are each a hydrogen atom, a 
lower alkyl group, a lower alkanoyf group, an amino-iower alkyi group which' may have a lower alkyi 
group as a substttuent, or a piperidinyl-lower alkyi group, further R^ and R^ as well as the adjacent 

70 nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a. lower alkyi group as a substituent); a lower 
alkanoyi group; a lower alkanoyloxy group; an alkoxycarbonyi group; a. eyaho : group; a 
tetrahydropyranyloxy group which may have 1-4 substituents, selected from the grbup consisting of a 

75 hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxy! group- or lower 
alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group; an amidino group; a 
hydroxysulfonyloxy group; a lower alkoxycarbonyl-substituted lower alkoxy group; a carboxy-substituted 
lower alkoxy group; a mercapto group; a lower alkoxy-substituted lower alkoxy group; a lower alkyi 
group, having hydroxy groups; a lower alkenyl group; an aminothiocarbonyioxy group which may have a 

20 ' lower alkyi group as a substituent; an aminocarbonylthio group which may have a lower alky! grpup as 
a substituent; a lower alkanoyi-substituted lower alky! group; a carboxy group; a group of the formula,. 

■ ■ ■ -P:<C ■ ■ ■■■ ^ 



(R^^ and R^^, which may' be the same or different, each represent a hydrogen atom or a lower alkyi 
.30 . group); a phenyl-lower alkoxycarbonyl group; a cycioakyj group; a lower alkynyi group; a lower 
atkoxycarbonyi-substituted lower alky! group; a carboxy-substituted lower alkyi ; group; a lower 

alkenyl group; a. carboxy-substituted lower alkenyi group; a lower; 
: ■ ■ alkylsulfonyioxy group which may have a halogen atom; a lower alkoxy-substituted lower alkoxycar- 
-. ; bonyl group; a lower alkenyl group having halogen atoms; and a phenyMower alkoxy group. , m 
36 represents 0, T or 2,]; or, a phenyl group having 1-3 substituents,. on the phenyl ring, selected from'the 
group consisting of a lower alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino 
■ group, a nitrb group, a lower alkylthio group, a lower alkylsulfonyl group, a tetrahydropyranyloxy -group 
which may have 1-4 substituents; selected from the group consisting of a hydroxyl group, a lower 
alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower alkanoyloxy group- 
40 ■ . ■substituted lower alkyi group and a lower alkanoyloxy group, a thianolyl group which may have, as a- 
substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the phenyl 
ring, a carboxyl group and a hydroxyl group, a lower alkyt group having hydroxy! groups, and a group 
of the formula, ' , 



45 , 



50 



-P 

II 

0 



GR21 



(R^^ and R?^. are the .same as defined above); a phenyl group having a lower alkylenedioxy group;. a 
■ ; lower alkyi group; a tower alkoxycarbonyl-lower alkyi group; a lower alkoxycarbonyl group;-a carbamoyl-' 
lower alkyi group; a 2,3-dihydroindenyl group which may have an oxo group or/and, a hydroxyl group as 
55 - /. , substituent(s); a phenyl-ipwer alkyi group which may have a lower alkoxy group as a substituent on the 
phenyl ring or may have a hydroxyl ring as a substituent on the lower alkyi group; a benzoyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group 
' which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyi 



320 



TO 
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■group which may have a lower alkyi group as a substituent on the piperazinyl ring; or an adamantyl 
group., When at least one of R'*^s represents a carboxyl group, a lower alkoxycarbonyr group- 
substituted lower alkyI group or a carboxy-substituted lower alkyI group, then m represents 2}, or a salt 
thereof. . " ' ; 

40. The superoxide radical inhibitor: according to Clainn 37, characterized by containing a thiazole derivative 
represented by the general fornnula (C), ■ 

;.■ ■;■ ; :R2c 



R3C ■ n^: ■ ^ ric / 

[wherein R^^ represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl ring; R^^ represents a hydrogen atom; R^^ represents a group of the formula, 




20 



■ 25-. ■ ■ ■ ■ " / - .. - ' 

(whereia. R*^*^ represents a. hydrogen atom, a Jower alkyI group, a phenyl-lower aikyi group or a , lower 
, alkoxy-substituted lower alky! group; R^^ represents an amino group, a lower alkoxy group-substituted 
- . lower. alkyI group, an alky! group, a nitro group, a lower alkenyl group, a lower alkanoyi group, a lower , 
alkenyl group having halogen atoms, a phenyl-lower alkoxy group, a halogen atom or a hydroxy! group- 
30 ^ substituted lower alky! group; n represents 2)], or a salt thereof. 

41,, The superoxide, radical inhibitor according to Claim 37, characterized by containing a thiazole derivative 

.r - ;^ ■-].'', 



•36 . 



R2D 



40 



[wherein Rl^ represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl ring; R^"^ represents, a hydrogen atom; R^° represents a group of the formula, . 




(wherein R"^ represents a hydrogen atom or a lower alky! group; R^° represents an amino group, a 
lower alkoxycarbonyl-lower alkoxy group, a nitro grpup;^a lower alkenyloxy group, a lower alkoxy- 
substituted lower alkoxy group, a mercapto group, a lower alkanoyloxy group,, an aminocarbonylthio 
group vyhich may have a lower alky! group as a substituent, an amiriothiocarbonyloxy group which may 
.have; a lower., alky! group as a: substituent, a carboxy-substituted lower alkoxy group or a lower- 
alkylsulfonyloxy group which may have a halogen atom)], or a salt thereof. 



321. 
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42. The superoxide radical inhibitor according to Claim 37, characterized'by containing a thiazote derivative 
represented by the general, formula (E), ^ ^ . .. " 




R2E 



(wherein R^, which may be the same or different, represents a phenyl group which nnay have 1 to 5 
substituents, on the phenyl ring, selected from the group consisting of an alkoxy group, a tri-lower alky! 
group-substituted silyloxy group, a lower alkyi group, a hydroxy! group, a lower aikenyloxy group, a 
lower alkylthio group, phenyl group which may have a group selected from the group consisting of a 
thiazolyl group havingt as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyi group, a lower alkylsulfinyl group, a, 
lower alkylsulfonyl group, a halogen atom, a nitre group, a group of the formula, 

■ ^■■- ■ r- , ■■ ■■ . • 



[wherein A represents a lower alky lerie gorup or a group 

• ■ . '■' . v;' - ■; ; , O --, 

- C 



, ! represents ,0 or 1; R^; and R^, which may be the same or different, each represent a hydrogen atom,' 
V ' a lower alkyI group, a lower alkanoyi group, an amino-lower alkyi group which may have 3 lower alkyl 
group as a substituent, or, a piperidinyl-lower alkyl- group, further and as well as "the adjacent 
35 : . nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a" lower alkyl group as a substituent], a lower 
alkanoyi group, a lower alkanoyloxy group, a lower alkoxycarbony! group, a cyano group, a 
. tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
40 - hydroxyi group, a lower alkoxycarbonyl group, a phenyt-jower alkoxy group, a hydroxy! group- or lower 
alkanoyloxy gFoup-substituted . lower alkyl group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
- lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a Ipwer alkyl 
'■■j group having hydf'oxy groups, a lower aikenyl group, an aminothiocarbonylbxy group which may have a 
45\ , lower alkyl . group as a substituent, an aminocarbonylthio group which may have a lower alkyl group as 
. a substituent, a lower alkanoyl-substituted lower alkyl group, a carbpxy group, a group of the formula, 



" ^ - " " " : -■' ■ ■■ ■ ■ ■ ' " ■" " ' ' ' ^ . ' ^ ■ ' 

- 55 : , :;: ,(R2\ and :R2?, which may-be the , same or different, each represent a hydrogen atom or a lower alkyl 
. ' . group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group,- a lower alkynyl group, a lower 
: alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyl group, a lower 
alkoxycarbonyl-substituted lower aikenyl group, a carboxy-substituted lower aikenyl group, a lower. 
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alkylsulfonyloxy group which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group,, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 
group having a lower alkylenedioxy group; a 5- to _ 1 5-membered , monocyclic, bicyclic or. tricyclio 
hetrocyclic residual group having 1 to 2 :hetero atoms selected from the group consisting of a nitrogen 
: 5 . atom, ah oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3. substituents 
selected from the group consisting of an oxo groupran alkyl group, a benzoyl group,, a lower alkanoy I 
group;, a , hydroxy! group, a carboxy group, a lower alkoxycarbonyi group, a. lower alkylthio group, a 
group of the formula, 

w . . ■ . 




(A is the same as defined above. R^^ and R^'^ , which may be the same or different, each represent a 
hydrogen atom or a lower alkyi group, further R^^ R^*' as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may. have a 
20 - lower alkyI group as a substituent), a cyano group, a lower alkyI group having hydroxy groups, a 
phenylaminothiocarbonyl group and an amino-iower alkoxycarbonyi group which may have a lower alky! 
group as a substituent]; a lower alkyI group; a lower alkoxycarbonyl-lower alkyI group; • a lower 
alkoxycarbonyi group; a carbamoyi-lower atkyi group; a 2,3-dihydroindenyl group which may have an 
, 0X0 ;group or/and a hydroxyl group as substituent(s); a phenyl-lower alky! group which may have a 
25 lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent 

- on the lower alkyI group; a benzoyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the 
phenyl -ring; a piperazinyl-lower alkyI group vvhich may have a lower alkyi group on the-piperazine ring; 
. ■ , or ah idamantyl group; R^^ represents, a' hydrogen atom; R^^ represents a 5- to;15-membered , 
30 monocyciic; bicycltc or tricyclic heterocyclic residual group having 1 to 2 hetero atoms selected from 
the group consisting of a nitrogen atoms an oxygen atom and a. sulfur atom [said heterocyclic residual 
- group may have 1 to 3 substituents selected trom the- group consisting of an oxo group, ah alkyI group; 
\ ' a hydroxyl group, a carboxy. group, a lower alkoxycarbonyi 

group, a lower alkylthio group, a group of the formula, ' v- • 



AO- 



-A-N-- 



^R23 



^R24 



(A is the same as defined above; R^^ and R^*, which may be the same or different, each represent a 
hydrogen atom or a lower alkyI group, further R^^ and R^*, as well as .the adjacent. nitrogen atom being 
bonded thereto, , together with or- without other nitrogen atom, or oxygen atom may. form five- or six- 
45 ' membered saturated heterocyclic group; said five- or six-membered heterocyclic, group may have a 
;, lower alkyI group as a substituent), a cyano group, a lower alkyI group having hydroxy groups, ,a 
^ phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyi group which may have a. lower alkyI 
group as. a substituent]}, or a salt thereof. 

50 43. The superoxide radical inhibitor according to Claim 37, characterized by, containing a thiazole derivative 
represented' by. the general formula (F), . ' ^ , . 



R2F 



55 



R3F 
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{wherein R\ which may be the same or different represents: a. phenyl group which may have 1 to 5 
, substituents, on the phenyl, ring, selected from the group consisting of an alkoxy group, a tri-lower alkyl 
group-substituted silyloxy group, a lower -afkyl group, a hydroxyl group, a lower alkenyloxy group, a 
lower alky Ithio group, a phenyl group which may have a group selected from the group consisting of aV 
thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkyisulfinyl group, a 
lower alkytsutfonyl group, a halogen atom, a nitro group, a group of the formula, 



[wherein A represents a lower afkyfene group or a group of the formula, 

■■ ■ O 

.;. . ■ : -. . ■ :.-"c^-;--\:- ■■ ,. .- -. ■ 

i represents.O or 1; and R^, which may be the same or different, each represent a. hydrogen atom, 
a lower alkyl group, a lower alkanoy I group, an amino-lower alkyl group which may have a. lower aikyi 
group as a substituent, or a ptperidinyMower alkyl group, further and R^, as well as the adjacent' 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen; atom may 
form a five- or six-membered saturated or unsaturated heterocyclic group;, said five- to six-membered 

: heterocyciiC: group may have a lower alkanoyl group or a lower alkyl group as a substituent], a lower 
alkanoyi group,;-: a lower, atkanoyloxy. group, an alkoxycarbonyl. group, a cyano group, a 
tetrahydropyranytoxy group which may, have . 1-4 substituents, selected from the group consisting, of a 
hydroxyl group;; a Hower alkoxycarbonyl. group,, a phenyl-iower alkoxy group, a hydroxy! group- or. lower- 

. afkanoyloxy group-substituted lower alkyl . group and a lower alkanoyioxy group, an amidi.no group, a^ 
hydrojKysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy' group, a mercapto. group, a lower alkoxy-substituted lower alkoxy group, a lower alkyl 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group, which may have a 
lower alkyl group .as a substituent, an aminocarbonytthio group which may have a lower alkyl group as- 
a substituent, a lower alkanoyl-substituted lower alkyl group, a carboxy group, a group of the formula, 

\ l[ ■ OR22 , , 



(R^V and R^^, which may be' the same or different, each represent a hydrogen atom or a lower alkyl 
group), a phenyi-lower alkoxycarbonyl group, a cycloalkyl group, a, lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyl group, .a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, -a lower 
alkylsulfonyloxy group which- may have a halogen, atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl. group having .halogen atoms and a phenyl-iower alkoxy group; a phenyl 
group having a lower alkyienedioxy group; a 5- to 15-membered monocyclic,/bicyctic or tricyclic 
hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atoms or 1-2 sulfur atoms - [said heterocyclic residual^ group .may have 1 to 3 
substituents selected, from the group consisting of . an oxo group, an alkyl group, a benzoyl group, a ,. 
tower alkanoyl group, a hydroxyl group, a carboxy group,- a lower alkoxycarbonyl group, a lower 
: alkylthio group, a' group of the formula, ■ ' - - 



-324, 
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R23 
R24: 



■ (A and £ are the same as defined above; R^^ and R^^, whieh nnay be the same or different, each 
represent a hydrogen atom or a lower aikyi group, further R^^ and R^^ as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
.'five- to six-mem bered saturated or unsaturated heterocyclic group. Said five- to six-membered 
heterocyciic group may have a lower alkyl. group as a substituent), a cyano group, a lower alkyi group 
having hydroxy, groups, a phenytaminothiocarbonyl group and an amino-lower. alkoxycarbonyl group 
which may have a lower alkyl group as a substituent]; a lower alkyl group; a lower alkpxycarbonyl-lower 
alkyf group; a lower alkoxycarbonyl group; a carbamoyt-lower aikyi group; a 2,3-dihydrotndenyl group 
which may have an oxo group or/and a hydroxy! group as substituent(s); a phenyl-lower alkyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl 
group as a substituent on. the lower alkyl group; a benzoyl group which may have a lower alkoxy group 
. as a substituent on the phenyl ring; a phenyl-lower aikenyT group which may have a lower alkoxy group 
as a substituent on the phenyl ring; a piperazinyl-lower alkyl group which may have a lower alkyl group 
on the piper^zine ring; or an adamantyl. group; R^*" represents a hydrogen atom; R^*" represents a group 
of the formula, . ^ 




(wherein A, and m are- the same as, defined above; R^^ and R^''. which may be the same or different; 
■ . each represent a lower alkanoyi group, an amino-lower alkyl .group which may have a lower alkyl group, 
as a substituent, or a piperidinyi-lower alkyl group; further R^"" and. R^^ as well as the adjacent nitrogen 
35 / :' atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
, ^ five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
. heterocyclic group may have a lower alkanoyi group or a tower alkyl group as a substituent); R'*'' is the 
same as the above-mentioned R'*^ other than a hydroxyl group)}, or a salt thereof. 

40 44. The superoxide radical inhibitor according to Claim 37, wherein X is a sulfur atom. ' ' , ., 

. 45. the superoxide radical inhibitor according to Claim 37, wherein X is an oxygen atom. 

46. The superoxide radical inhibitor according to Claim 44, wherein R^ is a hydrogen atom. 
45 ' ■ ' ■ : ■ ■ ■ V ' "■ ■ " ' ' ■■: / ' ■ -"^ 

47. The superoxide radical inhibitor accprding to Claim 44, wherein R^ is a phenyl group, a halogen atom, a 
lower alkoxycarbonyl group, a lower alkyl group, an amino-lower alkyl group which may have a lower 

. alkyl group as a substituent, or.a dihydrocarbostyryt group. 

50 48. .The superoxide radical inhibitor according to Ctainn 44, wherein R^-and, R^ bond to each other to form. a. 
group of the formula, . . 



a group of the formula, . 

:■ ' : - v ■ ' ^ ■ 325 
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,NH 

■I 

■NH. 



or a group of the formula,, 




20 49, A superoxide radical inhibitor charaetehzed by containing 2-(3,4-diethoxyphenyI)-4-(3-carboxy-4-hydrox- 
yphenyl)thiazo!e. ■ . ' • 

50. A superoxide radical inhibitor:, characterized by containing 2-{3,4-dtethoxyphenyl)-4"[3-Garboxy-4- 
hydroxy-5-(2-methyl-2-propeny!)phenyl]thia2ole. ' 

. 25 " ■ . ■ .-■ ' ■ ■■: ■ ■ ■ ;; .-■ . -, . ■ . ■"■ ■ ■ . - ■ 

51. A superoxide radical inhibitor characterized . by . containing 2-(3,4-diethoxyphenyl)-4-{3-carboxy-4- 
hydroxy-5-methylphenyl)thia2ole.. . .; 

SZ A superoxide ^radical inhibitor .characterized by containing 2-(3.4-diethoxyphenyl)-4-{2-carboxy-6- 
30 pyridyl)thiazole. • 

.; : 53. A process for. producing an azoie derivative represented by the general fonmula (1), . ; v . ■ 



(wherein and R^, which may be the same or different, each represent, a phenyl group'which may 
have 1 to 5 substituents, on the phenyl ring, selected from the group consisting of an aikoxy group, a 
tri-tower alkyl group-substituted siiyloxy groupi a lower alkyi group, a hydroxyl group, a lower 
, alkenyloxy group, a lower alky Ithio, group, a phenyl group which may have a group selected from the 
45 group consisting of a thiazofyl group having, as a substttuent on the thiazolyl jing, a phenyl group which, 
may have a lower aikoxy group on. the phenyl, ring, a carboxyl group and a.hydroxyr group,. a lower 
alkylsulfinyl group, a lower alkylsultonyLgroup; a halogen atom, a nitrp group, a group of the formula 



R9 



55 : , . [wherein. A represents a lower alkylene gorup or a group 
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I represents 0 or 1 ; and R^,, which may be the ^ame or different, each represent a hydrogen atorri, 
a lower alkyT group, a tower alkanoyl group, an amino-lower alkyi group which may have a lower alky! 
group as a, substituent, or a piperidinyt-lower alkyl group, further R^ and as well as the adjacent 
nitrogen atom being bonded thereto, together with or. without other nitrogen atom or oxygen atom may 
form: a five- to six-membered saturated or unsaturated heterocycliG group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyl group as a substituent]. a lower 
alkanoyl 'group, a lower atkanoyloxy group, an alkoxycarbonyl group, a cyano group, a 
tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyt-lower alkoxy group, a hydroxy! group- or tower 
alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a tower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower aikoxy-substituted lower alkoxy group, a lower alky! 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyioxy group which may have a 
lower alkyl group as a substituent, an aminocarbonylthio group which may have a lower alkyl group as 
a substituent, a lower alkanoyt-substituted lower alkyl group, a carboxy group, a group of the formula, 

■ : ■ ; ■ o - : " ■: ■ 

{R^Vand R^^, which may be the same or different, each represent a hydrogen atom or a lower alkyl- 
group), a phenyt-lower alkoxycarbonyl group, a cycloaikyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyf group, a lower . 
atkoxycarbonyl-substituted tower alkenyl group, a carboxy-substituted lower alkenyl group,, a lower 
alkyisulfonyloxy group which, may have a halogen.atom, a lower alkoxy-substituted lower- alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl - 
group having a lower alkylenedioxy, group;: a 5- to 15-membered monocyclic, bicyclic or tricyclic , 
hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have i to 3 substituents 
selected from the group consisting of an oxo group, an alkyl group, a benzoyl group, a tower alkanoyi 
group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a tower alkylthio group, a 
group of the formula, 



R23 
R24 



(A and t are the same as defined above; R^^ and R2\ which may - be the same or different, each 
- represent a hydrogen atom or a lower alkyl group, further R^^ and R^^ as welt as the adjacent nitrogen . 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
five- or six-membered saturated or unsaturated, heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkyl group as a substituent.), a cyano group, a lower alkyl group 
having hydroxy groups, a phenylaminothiocarbonyt group and an amino-lower alkoxycarbonyl group' 
which may have a lower alkyl group as a substituent];. a lower alkyl group; a tower alkoxycarbonyMower 
alkyl group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyl group; a 2,3-dihydroindenyl group 
which may have an oxo group or/and a hydroxyl group as substituent{s); a phenyt-lower alkyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl 
group as a substituent on the lower alkyl group; a benzoyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a tower alkoxy group ' 
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as a substituent on the phenyl ring; a piperazinyl-lower alkyi group which may have a lower alky! group 
on the piperazine.ring; or an adamantyl group; W nriay represent, besides the above, a hydrogen ratom; 

represents a hydrogen atonn, a phenyl group, a halogen atonn/a lower alkoxycarbonyl group, a lower 
alky! group, an amino-iower alkyI group (which may have a lower alky! group as a substituent), or a 
dihydrocarbostyryl group; and R^ may. bond to each other to form a group of the formula, 



.70 




20 



a group of the formula, 



or a group of the formula, 



NH 
I 

NH 




,X represents a sulfur atom or an oxygen atom}, a salt thereof, which process comprises reacting a 
compound represented by the general formula (2), 



35 



> R2 . 

■ I ■ 
- c - , CH — Y 

■ It 

■ . 0. 



(2) 



{wherein R2_ and are the same as above, and Y represents a halogen atom) with - a compound 
represented by the genera! formula (3). . 



45 



Ri NH2 



(3: 



50 



(wherein R^ and X are the same as defined above) in an appropriate solvent with heating. 
54. A process for producing an oxazole derivative represented by .the general formula (1a), 



55 



.328r 
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R2- 



R3 



N 



(la) 



Rl 



15 



(wherein R\ and are the same as definefl above) or a salt thereof, which process comprises 
reacting a compound represented by the general formula ;(2), ■ 



. ■ R2.: ■ 

.R3 -.,.C - CH - ,Y 
■ II 

0 ■ 



(2) 



25 



30 



(wherein R^, and Y are the sanne as above) with a compound represented by the general formula 

: ■ ■■■ .- ." ■ ^ /■ , ■ : \ ■ : : / 

R'-GOOH (4) . . ' ; 

(wherein .R\ is the same, as defined above) in an appropriate solvent in the presence of a basic 
cofTipound to produce a compound represented, by the general formula (5), 



(5} 




(wherein R\ and are the same as, above) and then reacting the compound (5). with heating, in an 
35 . appropriate solvent, in the presence of an animonia water or an ammonium .salt. 

55. A process for producing a thiazole derivative represented by the general formula (1b), 



40 



R2- 



R3^ 



■N 



(lb) 



Rl 



45 . 



(wherein R\ R^.and are the same as defined above) or a salt thereof, which process comprises 
reacting a compound represented by the general formula (6), . 



50 



■■. -R3 

' ■ ■ ■■■I. " - 

R3- -^C^- CH: - NH2 

■0 - 



(6) 



^. (wherein R^ and R^, are the same as defined above) with a cornpound represented . by the general 
formula. (4). ■ . . • ' . 



329 
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R1-G00H ^'-(4) ■": ^ 

(wherein R"* is the same as defined above) to produce a cdmpDund represented by the general formula 




(wherein R^. and are the same as defined above) and then reacting the compound (7) in a 
solvent-free state or in an appropriate solvent in the. presence of a sulfurizing agent such as 2,4-bts(4- 
methoxyphenyl)-1 ,3-dithia-2,4-diphosphethane-2.4-disulfide (Lawessdn's Reagent), phosphorus pen- 
tasulfide or the like. . , 



30 



' 35 ■ v.-: 



40 ■ 



- 45 



: 50 
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invite payment of arly additional fee. 

Remark on Protest 

Q] The additional search fees were accompanied by applicant's protest. 
[~] No protest accompanied the payment of additional scorch lees. 
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FURTHER INFORMATION CONTINUED FROM THE SECOND SHErr 
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Y 
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JP, Bl, 46-15935 , (Science Union et -Co ^ ■ I 1, 2, 53 

Societe Francaise De Recherche Medicale) , ' 

April; 30, 1971 (30, 04 . 71) , - : ' 

. &' DE, A, 1962493 & US, A, 3821237 ; 

JP, A, 50-111067 (Egit Gygis . ' 5, 53- 

Zeruvegeszety Gyal) , ■ ^ 

Septen±)er 1 , 1975 (01 . 09 . 75), ' v 

■^&- DE, A,: 2453083 ; : , . ; ^ 

;jp,..Bl, 4.6-24 696 (Kureha Chemical ■ ■ i - ^l, 53 

, Industry Co, , Ltd. ).., , \ v 

July 15 , 1971 (15 , 07.: 71), ; ; j ' 

(Family : none ) i 



vO OBSERVATIONS WHERE CERTAIN CLftlMS WERE FOUND UNSEARCHA8U ' 



This international search repon has noi been estabtished in respeci o* cenam clatms under Aniclc 17121 lal lor Ihe loOowing reasons: 
V[~] Claim nurhbers because th#»Y 'e'aie lo subieci matter not required to be searched by (his Auihority. namely: 



2;Q Claim numbers . because ihev relate to pans o) the iniernaiional appHcatton thai do not comply with the prescribed 

requirements io such an extent that no meaningful internanona* search can be carried out. specidcatly: 



3.Q Claim numbers . because they are dependent cfatms and are not . drafted in accordance with the second and third 

sentences of PCT Huie 6.d(al. 



Vt. [J OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ' 



This Internalional Searching Authority lound mttuiple Inventions in this .nternaiionaf apphcation as lollows; 



l .Q As.atI' required addhional search tees, ^e-t i.meiy paid by the applicant, this mternationai search repon covers all saarchablo 
claims of the internattonai application 

2.|]] As only some of the required additional se^irch lees were itmely paid by the applicant, this internaiionflt search repon covers only 
those claims of the international aDPlicanon (or which lees were paid/ spectltcally claims: 



3-D reouired additional search lees were limely paid by the applicant. Conseouenily, this internalional search report ts restricted lo 
. the invention first mentioned in the claims; rt is covered by claim numbers . 



4.Q As all searchable dairies could be searched without etion justifying an addittor^ai lee. th^ Iriternational Searching Authority did not 
inyiie payment of' any adouional fee. ■■ . - ; 

RefTtark on Protest 

Q The addiiionar search fees were accompanied by applicant s protest 

[~] No protest accompanied the payment of "additional search (ees. 
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Co.;, Ltd. ) , 

November ' 8 , 1971 (-0 8 . 11 . 71 ) , 
(Fajnily: none) 
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vQ OBSERVATIONS WHERE CERTAIN CLftlMS WERE FOUND UNSEARCHABLE ' 



This iniernanonal search. repon has nol been *:siabltshed in fespcci o( cenain cl^tnij under Article 17(2) (a) tof the totlowing reasons: 
1.f~] Claim numbers . because th^v relate to subiect matter not required lo be searched bv this AuThonty, namely: 



2-1 ) Claim, numbers . . because ihev relate to parts ot the internationai apptication that do not comply wrth the prescribed 

requirements lo such an extent that no meanmgtut iniernatrona' search can be carried out, 5p«cif)cally.: 



3.[ I Claim numbers '. because they are dependent claims ano are not drafted tn accordance wilh the second and third" 

sentences oi PCT Rute G.dia). - 



VI.Q OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ' 



This Irternational Searchmq Authority lound multiple mvennons in this inleTnaitonal application as follows: 



1. Q As all reouired additional search fees timely paid by ihe applicant; this internaiional search repbn covers all searchable 

■ claims the international appiicanoii ■ . 

2. Q As on*Y some of ttw required additiorraf sesrcfi iees were limely paid by the appiicant. this international search report cowers only 

those claims o( the iniernaiional aoptication .tor which (ees were paid, specifically claims: 



3.Q No reomred additional search fees were timely paid by the applicant. Consequently, this international search report is restricted lo 
ibe invention lirsi mentioned in the .clairris; ii is covered by claim numbers: 



4.(~~] As all searchable claims could be searched'wiihout effon justifying an additional tee. the International Searching Authority did not 



invite: paymem of any addiuonal iee: 
Romarit on Protest . 
Q The adijitional search fees were accompanied by applicant's protesi. 
D protesi accompanied the paymeni o( additional search tees. ' 
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